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SYNOPSIS 


The  primary  purpose  of  this  investigation  was  to  de¬ 
termine  the  status  of  arithmetical  achievement  of  the  Grade 
Sight  pupils  in  Alberta  schools.  In  addition,  the  relation¬ 
ship  of  intelligence  and  sex  to  this  achievement  was  also 
studied.  Samples  were  selected  randomly  from  four  types  of 
Alberta  schools  —  urban,  town,  graded  rural  and  ungraded 
rural.  The  Iowa  Every  Pupil  Test  of  Basic  Arithmetic  Skills, 
Advanced,  Form  0,  and  the  Otis  Quick-Scoring  Mental  Ability 
Test,  Beta,  Form  CM,  were  administered. 

Statistical  comparisons  were  made  to  determine  the 
effect  of  intelligence,  sex,  and  environment  on  arithmetical 
achievement.  The  relationship  existing  between  intelligence 
and  environment  were  studied  by  comparing  the  mean  intelli¬ 
gence  scores  of  the  four  Alberta  samples.  Correlation  co¬ 
efficients  were  found  to  discover  the  relationship  existing 
between  intelligence  and  arithmetic.  Sex  differences  in 
mental  ability  and  achievement  in  arithmetic  were  studied 
to  find  relationships  existing  first,  between  sex  and  intel¬ 
ligence,  then  between  sex  and  arithmetical  achievement.  Also 
comparisons  were  made  between  the  urban,  town,  graded  rural, 
and  ungraded  rural  schools  to  find  the  effect  of  environment 
on  arithmetical  achievement.  Finally,  the  medians  of  the 
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four  types  of  schools  were  compared  with  the  medians  of  the 
arithmetic  test  norms  to  determine  significant  differences 
existing  between  Alberta  children  and  the  American  children 
on  which  the  test  norms  were  based. 

This  study  produced  evidence  to  show  that  the  graded 
schools  of  Alberta  were  providing  instruction  much  superior 
to  the  ungraded  schools.  In  general,  the  Alberta  children 
were  slightly  below  the  norms  of  the  Iowa  Every  Pupil  Test 
of  Basic  Arithmetic  Skills;  however,  no  ungraded  rural 
schools  were  included  when  the  test  norms  were  established* 
It  was  found  that  a  strong  relationship  exists  between  in¬ 
telligence  and  arithmetic*  Since  environment  influenced 
the  mental  ability  scores  it  was  not  possible  to  determine 
the  extent  to  which  each  influenced  the  achievement  in 
arithmetic.  Sex  differences  were  slight  but  what  differ¬ 
ences  did  exist  favored  the  boys  in  arithmetic  and  the  girls 
in  mental  ability  as  measured  respectively  by  the  Iowa  and 
Otis  tests.  Of  the  three  factors  (intelligence,  sex,  and 
environment)  environment  appeared  to  have  the  greatest 
single  effect  on  arithmetical  achievement. 
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CHAPTER  I 


PURPOSE  OF  THE  INVESTIGATION 

The  needs  of  our  children  in  the  complex  changing 
society  of  today  necessitate  a  constant  and  vigilant  evalu¬ 
ation  of  all  aspects  of  our  educational  program.  In  Alberta 
arithmetic  is  an  integral  part  of  our  curriculum.  The  four 
general  objects  of  education  in  Alberta  ~  personal  develop¬ 
ment  ,  growth  in  family  living,  growth  toward  competence  in 
citizenship,  and  occupational  preparation1  are  believed  to 
be  aided  by  the  teaching  of  mathematics.  As  our  understand¬ 
ing  of  the  educational  progress  is  increased  by  research, 
only  then  may  our  pedagogical  procedures  keep  pace  with  the 
educational  needs  of  our  children. 

The  recent  emphasis  on  meaningful  arithmetic  and 
understanding  has  caused  modern  educators  to  search  for 
new  ways  to  present  the  basic  concepts.  These  concepts 
were  often  only  partially  understood. 

Brownell  suggests  that  the  arithmetic  program  of  the 

past  twenty-five  years  has  been  inadequate  in  that: 

first,  these  programs  have  given  children  little 
chance  to  use  ideas  and  skills  already  learned  in 
solving  their  own  personal  problems;  second,  these 

^Junior  High  school  Curriculum  Guide  for  Mathematics 
Department  of  Education,  Sept.  1952,  pp.  5,  4. 
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arithmetic  programs  have  neglected  the  meaning  and 
rational  principles  which  make  arithmetic  a  phase 
of  mathematics* 2 

The  importance  of  research  in  arithmetic  has  been 

stressed  by  Glennon  and  Hunnicutt  when  they  report  that  “in 

almost  no  other  subject  matter  has  research  contributed  as 

much  knowledge  about  improved  ways  of  teaching  as  has  the 

3 

research  that  has  been  done  in  the  field  of  arithmetic.”^ 

The  need  for  a  thorough  investigation  of  the  status 
of  arithmetic  achievement  in  the  Province  of  Alberta  has 
existed  for  some  time.  In  May  1953,  an  extensive  survey 
was  conducted  by  Dr.  R.  E.  Rees  and  Dr.  G.  M.  Dunlop  in  read¬ 
ing  and  language  in  Alberta  schools.  A  similar  program  in 
arithmetic  was  launched  in  April,  1955  by  the  Faculty  of 
Education  with  the  assistance  of  the  Alberta  Research  Com¬ 
mittee.  This  investigation  has  been  divided  into  two  sec¬ 
tions.  Mr.  R.  0.  Pritchard  is  making  a  detailed  analysis  of 
the  results  obtained  from  the  Grade  V  group  and  the  writer 
is  more  directly  concerned  with  the  results  of  the  Grade 
VIII  group.  It  is  hoped  that  further  studies  may  be  made 
by  other  investigators  from  the  results  of  this  project. 

2 

William  A.  Brownell,  “When  is  Arithmetic  Meaning¬ 
ful?”,  Journal  of  Educational  Research.  XXXVIII,  March,  1945* 

pp.  431  -  498. 

3 

Vincent  J.  Glennon  and  C.  W.  Hunnicutt,  What  Does 
Research  Say  About  Arithmetic?.  Report  for  the  Association 
for  Supervision  and  Curriculum  Development,  A  Department  of 
the  National  Education  Association,  1952.  p.  3. 
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The  writer’s  purpose  is  not  to  change  radically  our 
present  curriculum,  but  to  determine  how  well  our  course  of 
studies  is  meeting  the  needs  of  our  youth  in  view  of  the 
recent  emphasis  in  arithmetic*  The  arithmetic  test  used  in 
the  study  lends  itself  applicably  to  this  purpose*  More 
will  be  said  later  about  the  testing  instrument. 

More  specifically  some  of  the  questions  the  writer 
hopes  will  be  answered,  at  least  in  part,  are  these: 

1*  Which  type  of  school  is  providing  the  most  effec¬ 
tive  educational  program  in  arithmetic? 

2.  What  phases  of  our  arithmetic  program  are  being 
adequately  taught? 

3*  What  deficiencies  are  apparent,  if  any? 

4.  To  what  extent  does  the  intelligence  factor  affect 
achievement  in  arithmetic? 

5.  Is  there  any  significant  difference  in  achievement 
between  boys  and  girls? 

6*  Are  Alberta  pupils  making  normal  progress  in 
arithmetic? 

7*  To  what  degree  does  environment  influence  achieve¬ 
ment  in  arithmetic? 

8.  How  does  arithmetic  achievement  of  Alberta  children 
compare  with  that  of  American  children  on  the  Iowa 
Every  Pupil  Test  of  Basic  Skills  in  Arithmetic? 

In  addition,  it  is  hoped  the  results  of  the  study 
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may  be  useful  in  helping  teachers,  principals,  and  other 
educational  leaders  in  making  useful  comparisons  between 
their  areas  of  interest  and  the  achievement  of  the  pupils 
tested.  Data  provided  by  this  standardized  instrument 
enable  the  comparing  of  mean  scores  between  different  types 
of  organizations  and  the  norms  of  the  group  on  which  the 
test  was  standardized*  Comparisons  thus  made  would  afford 
a  means  of  determining  strengths  and  weaknesses  and  ulti¬ 
mately  the  improving  of  instruction. 
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CHAPTER  II 


THE  RESEARCH  DESIGN 

Several  problems  inherent  in  an  experimental  study 
which  are  basic  and  vital  are:  the  sources  of  the  data,  the 
method  of  procedure,  the  testing  instruments,  and  the  treat¬ 
ment  of  the  findings*  Misuse  of  any  of  these  aspects  of 
research  would  invalidate  the  findings  and  waste  the  time 
and  effort  of  the  investigator.  Consequently,  careful  ex¬ 
planation  will  be  given  to  each  of  these  topics  as  related 
to  this  project. 

I.  SOURCES  05'  THE  DATA 

Statistics  based  on  normal  curve  distributions  and 

reliability  formulas  assume  random  samples.  In  order  to 

4 

satisfy  the  criterion  of  randomness  Garrett  states  that 
this  is  met  when  every  person  in  the  population  from  which 
the  sample  has  been  drawn  has  an  equal  chance  of  being 
chosen.  Since  this  was  an  administrative  impossibility, 
criteria  governing  randomness  within  certain  limits  had  to 
be  established. 

The  sample  chosen  for  this  investigation  involved 

4Henry  E.  Garrett,  Statistics  in  Psychology  and 
Education,  New  York:  Longmans,  Green  and  Co.,  1?47,  p.  223* 
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four  different  types  of  Alberta  schools  —  urban,  town, 

graded  rural,  and  ungraded  rural.  The  places  considered  as 

cities  were  those  which  had  received  provincial  status  as 

recognized  by  the  Department  of  Municipal  Affairs,  Province 

of  Alberta.  The  towns  considered  were  those  with  a  minimum 

enrolment  of  two  hundred  pupils  as  recorded  in  the  Annual 

5 

Report  of  the  Department  of  Education.  The  graded  rural 
groups  were  chosen  from  divisions  and  counties  which  were 
reported  as  having  at  least  three  hundred  conveyed  pupils 
within  their  jurisdiction.^  The  ungraded  rural  sample  was 
selected  from  one  room  schools  in  various  divisions  and 
counties. 

Other  limitations  placed  on  the  groups  for  sampling 
and  administrative  purposes  were: 

(a)  Only  classrooms  in  the  cities  where  one  grade 
was  being  taught  were  chosen. 

(b)  Classrooms  in  towns  and  graded  rural  schools 
were  not  to  contain  more  than  two  grades. 

(c)  All  Grade  Till  pupils  in  the  classroom  of  the 
graded  rural  school  were  to  be  tested.  It  was  felt  that 
the  few  village  or  town  pupils  who  would  be  included  in  the 
graded  rural  sample  would  have  sufficient  rural  background 

5 

forty  Eighth  Annual  Report.  Department  of  Educa¬ 
tion,  1953.  p.  112. 

6Ibid..  p.  151. 
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that  the  results  obtained  would  not  be  greatly  affected* 
Omission  of  these  pupils  from  the  test  would  have  created 
a  classroom  administrative  problem* 

II.  METHOD  OF  PROCEDURE 

The  actual  selection  of  a  classroom  varied  according 

to  the  area  considered.  In  the  city  sample  one  number  was 

assigned  for  every  thousand  pupils  enrolled*  For  example, 

Edmonton,  with  an  enrolment  of  24,015  pupils,  was  assigned 

twenty-four  numbers,  and  Drumheller,  with  an  enrolment  of 

1,174  pupils,  was  assigned  one  number.  Every  time  a  number 

7 

was  selected,  using  Lindquist  tables  of  random  numbers,  one 
classroom  was  required  from  that  city.  The  superintendent 
concerned  was  given  instruction  in  randomizing  methods  and 
informed  of  the  number  of  Grade  VIII  classes  required  from 
his  city.  In  the  town  sample  one  number  was  assigned  for 
each  two  hundred  pupils  enrolled  in  a  town  school.  In  the 
graded  rural  one  number  was  assigned  to  every  division  and 
county  for  every  three  hundred  pupils  conveyed,  and  in  the 
ungraded  rural  one  number  was  assigned  for  every  one  hundred 
pupils  enrolled  in  ungraded  rural  schools.  Every  time  a 
random  number  was  chosen  for  the  ungraded  schools,  ten  pupils, 
rather  than  a  classroom,  were  required  from  the  division  or 

7 

S.  F.  Lindquist,  Statistical  Analysis  in  Educational 
Research.  Boston:  Houghton  Mifflin  Company,  1540.  pp.  262  - 
264. 
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county  chosen*  Copies  of  the  detailed  instructions  given 
on  the  randomization  of  the  classes  and  the  administration 
of  the  test  for  the  superintendents,  principals,  and  teachers 
involved  are  found  in  the  appendix*  This,  it  was  thought, 
would  provide  for  greater  uniformity  in  the  selection  of 
classrooms  and  comparable  conditions  in  the  administration 
of  the  tests* 

The  samples  and  numbers  of  pupils  tested  are  recorded 
in  Table  I*  It  will  be  noted  that  the  urban  sample  chosen  is 

TABLE  I 

SAMPLE  SIZES  OF  PUPILS  PARTICIPATING  IE 
ALBERTA  ARITHMETIC  SURVEY 


Sample 

Pupils  Tested 

Classrooms  Tested 

Urban 

380 

11 

Town 

222 

8 

Graded  Rural 

213 

10 

Ungraded  Rural 

201 

72 

Totals 

1,016 

101 

considerably  larger  than  any  of  the  other  samples.  This  was 
desirable  for  two  reasons.  First,  the  urban  population  is 
considerably  larger  than  the  other  three  populations  tested 
and  consequently,  the  larger  N  would  give  it  greater  reliability. 
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Secondly,  whereas  the  number  of  pupils  per  classroom  is 
greater  in  the  city,  a  larger  N  was  required  to  obtain  a 
better  distribution  of  classrooms. 

The  map  of  Alberta,  Figure  I,  shows  the  locations 
of  the  cities,  towns,  and  divisions  selected  for  the  four 
samples.  The  cities  chosen  are  marked  with  asterisks,  the 
towns  with  circles.  The  shaded  green  areas  represent  the 
divisions  or  counties  chosen  for  the  graded  rural  sample  and 
the  shaded  red  areas  the  divisions  or  counties  chosen  for 
the  ungraded  rural  sample.  Alternate  green  and  red  stripes 
indicate  that  the  division  was  chosen  for  both  the  graded 
and  ungraded  rural  samples.  A  careful  analysis  of  the  map 
would  support  the  randomness  of  the  sampling  procedures  as 
the  number  of  pupils  in  ungraded  rural  schools  is  greater 
in  Central  and  Northern  Alberta  than  in  Southern  Alberta. 
Furthermore,  the  number  of  conveyed  pupils  is  greater  in 
Central  and  Southern  Alberta  than  in  Northern  Alberta. 

III.  THE  TESTING-  INSTRUMENTS 

The  value  of  a  test  in  any  particular  situation  is 
determined  by  the  purpose  of  the  testing  program,  that  is, 
the  specific  facts  or  information  desired.  Other  considera¬ 
tions  applicable  to  this  study  were  the  cost  of  the  test, 
the  ease  of  administration,  the  usefulness  of  the  results, 
diagnostic  value,  and  machine  scoring.  Careful  consideration 
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Fig.  1.  Map  of  Alberta  showing  the  Cities,  Towns,  and  School 
Divisions  from  which  the  Four  Alberta  Samples  Were 
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also  has  been  given  the  opinions  of  unbiased  reviewers  con¬ 
cerning  the  relative  merits  of  various  tests*  When  these 
factors  had  been  proportionately  weighed,  the  Iowa  Every 
Pupil  Test  of  Basic  Skills  in  Arithmetic,  Test  D  —  Ad¬ 
vanced,  was  chosen  to  measure  arithmetic  achievement  and 
the  Beta  Test:  Form  CM  of  the  Otis  Quick- Scoring  Mental 
Ability  Tests  as  a  measure  of  intelligence. 

The  Iowa  Every  Pupil  Test  of  Basic  Skills  in  Arith¬ 
metic,  Advanced,  Form  0,  is  divided  into  three  parts.  Part 
I  consists  of  forty  multiple  choice  items  designed  to  measure 
vocabulary  and  fundamental  knowledge.  Part  II  tests  computa¬ 
tional  skills  in  the  four  fundamental  processes.  The  thirty- 
three  questions  are  divided  into  two  sections,  Section  A  — 
whole  numbers  and  fractions,  Section  B,  percentage  and 
decimals.  Part  III  contains  thirty-one  problems,  many  of 
which  are  related.  In  addition,  the  test  yields  a  total 
score  involving  the  sum  of  the  three  parts.  Since  the  an¬ 
swer  sheet  may  be  machine  scored  all  questions  of  necessity 
are  of  the  multiple  choice  variety. 

Brownell  states  that, 

The  items  intended  to  test  vocabulary  and  fundamental 
knowledge  are  well  selected.  The  examples  of  Part  II 
seem  to  agree  with  current  school  practices  for  the 
grades  ¥  to  IX.  And  the  verbal  problems  Part  III 
relate  to  common  social  applications.^ 

g 

William  A.  Brownell,  “Review  of  the  Iowa  Every 
Pupil  Test  of  Basic  Skills  in  Arithmetic “ ,  The  Third  Mental 
Measurements  Yearbook,  editor,  Oscar  X.  Buros,  1?49.  pp.421. 
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This  statement  by  Brownell  appears  to  be  in  agreement  with 
the  test  constructors  who  devote  a  special  section  in  the 
test  manual  to  the  need  for  better  understanding  of  arith¬ 
metic  processes.  “Children  taught  by  methods  which  develop 
meaning  and  understanding  will  be  superior.”^ 

Ayer  suggests  that  the  test  should  prove  an  excel¬ 
lent  instrument  in  schools  where  the  basic  skills  are  taught 
as  tools  to  better  learning  and  not  geared  to  intensive  sub¬ 
ject  matter  material*  He  does  not  recommend  the  test  for 
traditional  schools  because  “they  measure  skills,  not  know¬ 
ledge,  “10  but  he  does  recommend  the  test  to  administrators 
who  are  interested  in  determining  the  comparative  profici¬ 
ency  of  their  schools  in  the  basic  skills. 

A  statement  appearing  in  the  article  by  Bryan  further 
substantiates  the  former  remarks  when  she  states  that  “the 
skills  in  each  of  these  areas  have  been  expertly  analyzed 
and  those  that  are  crucial  to  total  educational  growth  quite 
thoroughly  sampled* 


9 

H.  F.  Spitzer,  and  others,  Examiner1  s  Manual  for 
Test  D— Advanced  Basic  Arithmetic  Skills  f  Boston:  Houghton 
Mifflin  Company,  194  j?.  p.  19 . 

10 

Frederick  L*  Ayers,  “Review  of  the  Iowa  Every 
Pupil  Test  of  Basic  Skills,  “  The  Third  Mental  Measurements 
Yearbook,  editor,  Oscar  K.  Buros,  1949,  p.  21. 

^^Miriam  Bryan,  “Review  of  the  Iowa  Every  Pupil 
Test  of  Basic  Skills  in  Arithmetic,”  Fourth  Mental  Measure¬ 
ments  Yearbookr  editor,  Oscar  K.  Buros,  1953,  pp.  33  -  41. 
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Some  criticism  has  been  made  of  the  ’’none”  response 
which  is  one  of  the  alternative  answers  to  most  of  the  ques¬ 
tions.  Bryan12  points  out  that  the  validity  of  this  type  of 
response  when  there  is  one  indisputably  correct  answer  to  the 

question  ashed,  has  been  well  established.  Probably  the 

13 

most  valid  criticism  of  the  test  was  made  by  Schnell  when 
he  suggests  that  the  Advanced  Battery  should  be  extended  in 
scope  to  sample  more  of  the  work  in  the  upper  grades. 

The  test  manual  lacks  the  customary  data  on  relia- 

14 

bility  and  validity.  However,  Spitzer  reported  reliabili¬ 
ties  from  a  seventh-grade  sample  drawn  from  fifteen  represen¬ 
tative  schools.  The  reliabilities  for  vocabulary  and  funda¬ 
mental  knowledge,  computational  skills,  problem  solving  and 
total  arithmetic  for  the  Iowa  Every  Pupil  Test  of  Basic 
Arithmetic  Skills,  Form  0,  were  respectively  .83,  .88,  .68, 
and  .90.  He  also  reported  the  average  reliability  for  a 
single  seventh-grade  class  in  a  single  school.  These  reli¬ 
abilities,  given  in  the  same  order,  were  .73,  *87,  *63,  and 
.88.  Probably  one  of  the  best  reports  which  substantiates 
both  the  reliability  and  validity  of  the  test  is  reported  by 

12Ibid. .  p.  34. 

13 

Leroy  H.  Schnell,  ’’Review  of  the  Iowa  Every  Pupil 
Test  of  Basic  Skills  in  Arithmetic , 11  The  Third  Mental  Measure¬ 
ments  Yearbook,  editor,  Oscar  K.  Buros,  194 9,  p.  423. 

14 

H.  F.  Spitzer  and  others,  Manual  of  General  Infor¬ 
mation,  Iowa  Every  Pupil  Test  of  Basic  Skill sf  Boston: 

Houghton  Mifflin  Company,  1947.  p.  63* 
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Tait.  The  coefficient  of  correlation  (after  being  correc¬ 
ted  for  attenuation),  between  the  California  Progressive 
Intermediate  Arithmetic  Test  and  the  Iowa  Every  Pupil  Test 
of  Basic  Skills  in  Arithmetic,  Advanced  Battery,  at  the 
Grade  VIII  level  was  found  to  be  *90 • 

In  view  of  one  of  the  purposes  of  this  study,  namely, 
to  determine  the  degree  to  which  arithmetic  in  Alberta  is 
being  taught  with  understanding  and  meaning,  it  would  appear 
that  the  test  chosen  for  this  study  provided  an  adequate 
testing  instrument. 

Another  purpose  of  this  study  is  to  determine  the 
degree  to  which  intelligence  is  a  factor  in  arithmetic 
achievement.  To  measure  this  factor  the  Otis  Quick-Scoring 
Mental  Ability  Test,  Beta,  Form  CM,  was  used.  Unlike  several 
other  tests  of  mental  ability,  the  Otis  test  provides  only 
one  score  which  is  suggested  as  an  equivalent  score  to  the 
intelligence  quotient  of  other  tests. 

The  author  of  the  test,  Arthur  S.  Otis,  states  that 
the  purpose  of  the  Beta  Test  **is  most  generally  that  of 
finding  the  degree  of  brightness  of  a  pupil;  that  is,  ob¬ 
taining  some  measure  (such  as  the  I.Q. )  that  indicates  the 
probable  rate  of  progress  the  pupil  will  make  in  .school. 11  ^ 

1 5 

^Arthur  T.  Tait,  A  Comparative  Study  of  Five  Ma.ior 
Achievement  Tests.  California  Test  Bureau,  Los  Angeles,  1950, 

pp.  1-15. 

•^Arthur  S.  Otis,  Manual  of  Directions  for  Beta  Test. 
Otis  Quick-Scoring  Mental  Ability  Tests,  p.  8. 
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Concerning  the  nature  of  the  test,  Kuhlmann  states 
that  "the  choice  of  the  different  test  items  Is  ingenious 
and  exceptionally  well  done,  though  lacking  in  variety, 
resulting  in  the  reduction  of  the  number  of  abilities 
measured  by  the  battery From  an  examination  of  the 
test  it  would  appear  that  an  attempt  was  made  to  arrange 
the  test  questions  in  order  of  difficulty. 

18 

Kuder  reports  that  the  reliability  of  comparable 
forms  of  the  test  is .96*  If  the  grade  levels  are  taken 
separately  the  average  coefficient  is  .79*  Lewerenz^  made 
a  comparison  of  five  different  intelligence  tests.  He  re¬ 
ported  the  following  coefficients  of  correlations;  Otis 
vs.  Terman-McNemar ,  .74;  Otis  vs.  Ctmn.,  *70;  Otis  vs.  P.M.A. , 
•64;  and  Otis  vs.  S.R.A. ,  .39*  Of  the  tests  studied  the  Otis 
Test  of  Mental  Ability  recorded  the  highest  correlation  coef¬ 
ficients  with  the  other  tests.  If  the  purpose  for  construc¬ 
tion  of  tests  of  mental  ability  is  unique,  then  this  study 


^F.  Kuhlmann,  Review  of  the  Otis  Quick-Scoring  Test 
of  Mental  Ability,  New  Jersey:  The  Nineteen  Forty  Mental 
Measurements  Yearbooks  editor,  Oscar  K.  Buros,  194  0.  p.  233 • 

18 

Frederic  Kuder,  Review  of  the  Otis  Quick-Scoring 
Test  of  Mental  Ability,  New  Jersey:  The  Nineteen  Forty 
Mental  Measurements  Yearbook,  editor,  Oscar  K.  Buros,  1940, 
p.  233. 

19 

Alfred  S.  Tewerenz,  A  Comparative  Study  of  the  Data 
for  Five  Different  Intelligence  Tests  Administered  to  284 
Twelfth  Grade  Students  at  South  Gate  High  School ,  Los  Angeles, 

1932.  p.  12. 
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would  indicate  that  of  the  five  tests  considered,  the  Otis 
appears  to  be  most  accurate  in  achieving  this  objective. 

Other  factors  considered  in  choosing  this  instrument 
were  the  time  factor,  cost,  the  ease  of  administration,  and 
the  machine  scoring  answer  sheet s.  Thirty  minutes  are  per¬ 
mitted  the  pupils  for  answering  the  test.  The  careful  in¬ 
structions  given  concerning  administration  tend  to  increase 
uniformity  in  this  respect.  In  addition,  the  Otis  Tests  of 
Mental  Ability,  Beta,  have  proven  themselves  one  of  the  best 
mental  ability  tests  for  the  prediction  of  achievement  in 
school  subjects.  For  these  various  reasons  it  was  chosen 
as  the  other  testing  instrument. 

IV.  TREATMENT  OF  THE  FINDINGS 

After  the  tests  had  been  administered  they  were  re¬ 
turned  to  the  Faculty  of  Education,  University  of  Alberta. 
Since  machine  scored  answer  sheets  were  used  the  tests  were 
quickly  and  accurately  scored.  The  data  received  were  com¬ 
piled  on  specially  prepared  assembly  sheets,  which  assisted  in 
construction  of  frequency  distributions.  From  these  distribu¬ 
tions  means,  medians,  standard  deviations,  and  in  addition  the 
standard  error  of  the  means,  medians,  and  standard  deviations 
were  calculated.  Skewness,  kurtosis,  and  standard  error  of 
the  measure  of  skewness  and  kurtosis  also  were  found. 


A  test  of  the  significant  difference  of  means  was 
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made  by  the  standard  error  of  the  difference  between  two  un- 

20 

correlated  means  with  large  Nfs  as  suggested  by  Garrett. 


S.JS. 


M- 


M, 


■/ 


S.E. 


M- 


+  S.E., 


The  critical  ratios  obtained  were  compared  with  Garrett’s 
21 

Table  2?.  In  cases  where  there  were  significant  differ¬ 
ences  in  the  variability  of  the  two  samples,  the  corrected 

22 

value  of  ntw,  as  proposed  by  the  Cochran  and  Cox  approxi¬ 
mation  method,  was  considered. 

The  degree  of  the  variability  between  the  samples 
was  established  by  first  determining  the  standard  error  of 
the  difference  between  uncorrelated  standard  deviations  by 
the  formula,2-^ 


where  S.E.^  represents  the  standard  error  of  the  standard 
deviation,  and  then  finding  the  critical  ratio.  The  null 
hypothesis,  that  there  is  no  significant  difference  in  the 


20 

Henry  E.  Garrett,  Statistics  in  Psychology  and 
Education,  New  York:  Longmans,  Green  and  Co*,  1947.  p.  198. 

21Ibid..  pp.  190,  191. 

22 

George  W.  Snedecor,  Statistical  Methods  Applied 
to  Experiments  in  Agriculture  and  Biology.  Ames,  Iowa:  The 
Collegiate  Press,  1946.  pp.  83,  84. 

23 

Henry  E.  Garrett,  op.  cit*.  p.  213. 
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variability  of  the  two  samples,  was  either  accepted  or 
rejected. 

Ylhen  comparisons  were  made  between  scores  of  the 
Alberta  samples  and  the  test  norms  of  the  Iowa  Every  Pupil 
Test  of  Basic  Skills  in  Arithmetic ,  it  was  decided  to  com¬ 
pare  the  difference  between  medians  instead  of  means,  as  no 
means  were  established  for  the  test  norms,  but  the  test  did 
provide  percentile  tables  from  which  the  median  or  fiftieth 
percentile  score  could  be  obtained.  Assuming  the  standard 
error  of  the  median  of  the  established  norms  was  nil  in  com¬ 
parison  to  the  standard  error  of  the  median  of  the  sample 

compared,  the  standard  error  of  the  difference  between  un- 

24 

correlated  medians, 


S .  E  • 


Mdn-^  -  Mdn^ 


S.E.2  ,  +  S.E.2 

Mdn^  Mdn2 


reduces  to 


S.E  —  S.E.-Kjr-. 

Mdn1  -  Mdn2  Mdn^  > 

where  S.E.^n  represents  the  standard  error  of  the  median 
of  the  sample  group  tested  and  represents  the  stan¬ 

dard  error  of  median  of  the  test  norms.  This  would  appear 
to  be  a  valid  assumption  for  when  an  approximate  value  of 
the  standard  deviation  of  the  test  norm  is  found,  (from  the 


24Ibid. ,  p.  215 
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25 

percentile  norms)  and  an  N  of  approximately  8,860  is  con¬ 
sidered,  the  value  of  the  standard  error  of  the  difference 
between  uncorrelated  medians  (to  the  nearest  hundredths)  is 
changed  little,  if  any,  when  these  approximate  values  are 
applied  to  the  original  formula.  To  assume  that  the  median 
of  the  Iowa  Test  is  the  same  as  the  mean  would  not  be  valid 
because  in  Part  Two  of  the  test  the  distribution  was  signi¬ 
ficantly  and  negatively  skewed.  This  would  affect  the  com¬ 
parisons,  not  only  in  Part  Two,  but  also  in  the  total  arith¬ 
metic  scores. 

In  order  to  determine  the  degrees  of  relationship 

between  intelligence  and  achievement  in  arithmetic,  product- 

moment  coefficients  of  correlation  were  calculated.  A  test 

of  reliability  of  the  correlation  coefficient  against  the 

null  hypothesis  was  applied  using  Garrett’s  formula  fifty- 
26 

three.  °  A  check  of  the  obtained  ”tH  value  was  made  at  the 
.01  level  of  significance. 

Skewness  and  kurtosis  of  the  distributions  were 
determined  by  Garrett’s  formulas,  nineteen  and  forty. ^  In 
order  to  determine  if  the  distributions  studied  were  a  sig¬ 
nificant  departure  from  the  normal  distribution  the  standard 

2%.  F.  Spltzer,  on.  cit . .  p.  13. 

^Garrett,  on.  cit..  p.  2?8. 

2^Ibid. ,  pp.  19,  20. 
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errors  of  skewness  and  kurtosis  were  calculated.  The  criti¬ 
cal  ratio  was  found  and  the  usual  f,t'*  test  of  significance 
was  applied. 

It  should  be  noted  that  throughout  this  study  statis¬ 
tical  comparisons  were  made  on  the  basis  of  obtained  raw 
scores.  Transmuted  scores  were  used  only  to  determine  the 

equivalent  raw  score  that  pupils  in  Grade  VIII  could  be  ex- 

28 

pected  to  attain  as  supplied  by  the  Examiner fs  Manual, 
Therefore,  conclusions  were  based  on  the  differences  and 
significance  of  differences  that  were  obtained  between 
uncorrelated  data. 


28 


H.  E.  Spitzer,  op.  cit» .  p.  10 
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CHAPTER  III 


RELATED  STUDIES 

Research  in  arithmetic  is  not  new.  Many  studies  have 
reported  valid  results,  not  only  in  factors  relating  to 
arithmetical  achievement,  but  also  in  procedures  affecting 
teaching  methods.  Most  research  in  arithmetic  has  some  re¬ 
lation  to  this  present  survey;  however,  the  studies  reviewed 
are  those  which  were  thought  to  have  a  more  direct  implica¬ 
tion  on  the  results. 


I.  THE  EIRST  TESTS 


The  first  of  the  tests  in  arithmetic  was  made  by 
29 

Rice  in  1902  when  he  published  a  report  of  extensive 

measurements  in  arithmetic.  The  results  of  testing  six 

thousand  children  in  arithmetic  showed  wide  variation  from 

school  to  school  and  low  correlation  between  results  secured 

30 

and  amount  of  time  devoted  to  instruction.  Stone,"  stimu¬ 
lated  by  the  work  of  Rice,  carried  on  an  extensive  study  of 


29 

'Education  Research,  !,A  Test  in  Arithmetic,”  Forum 
XXXIV  Oct. -Dec.,  1902,  p.  281-297,  cited  by  Guy  Thomas  Buswell 
and  Charles  Hubbard  Judd,  Summary  of  Educational  Investigations 
Relating  to  Arithmetic.  Supplementary  Educational  Monographs, 
University  of  Chicago,  Chicago,  Illinois,  1923*  p.  4. 

30 

Guy  Thomas  Buswell  and  Charles  Hubbard  Judd,  Summary 
of  Educational  Investigations  Relating  to  Arithmetic.  Supple¬ 
mentary  Educational  Monographs,  University  of  Chicago,  Chicago, 
Illinois,  1923.  p.  37. 
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sixth-grade  children  in  V) 08  using  a  series  of  tests  in  funda¬ 
mentals  and  reasoning  processes.  The  following  year  Courtis 
published  a  series  of  articles  "which  marked  the  beginning  of 
the  movement  toward  the  standardization  of  arithmetic,"^1 
Since  these  first  published  results  of  arithmetic  testing, 
which  motivated  the  movement  of  standardized  tests  in  arith¬ 
metic,  many  have  been  constructed. 

II.  INTELLIGENCE 

Intelligence  is  often  considered  a  prime  factor  in 

predicting  success  or  failure  In  arithmetic.  A  group  of 

children  with  high  I.Q,.  fs  should  achieve  better  grades  than 

32 

one  with  low  I.Q,.  Ts.  In  a  study  made  by  Cruickshanlr  to 
determine  the  ability  of  retarded  children  to  differenti¬ 
ate  extraneous  materials  from  needed  arithmetic  facts,  he 
found  that  normal  children  ?*ere  more  adept  in  differenti¬ 
ating  unneeded  material  from  extraneous  material  than  were 
the  mentally  retarded  group.  In  relation  to  this  study, 
the  next  important  question  might  be  —  "What  difference, 
if  any,  is  there  in  intelligence  between  urban  and  rural 
children?” 

31Ibid. .  p.  38. 

^William  M.  Cruickshank,  "Arithmetic  Ability  of 
Mentally  Retarded  Children,  I.  Ability  to  Differentiate 
Extraneous  Materials  Erom  Needed  Arithmetic  Facts,”  Journal 
of  Educational  Research  42;  November,  1?48.  pp.  161-170. 
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33 

An  investigation  was  conducted  by  Hinds  in  order 
to  compare  the  relative  intelligence  of  country  and  city  high 
school  children.  The  Otis  Group  Test,  Form  A,  was  used  as 
the  testing  instrument.  Groups  were  chosen  from  a  city  sys¬ 
tem,  six  large  towns,  two  small  towns  of  about  1,000  inhabi¬ 
tants,  and  four  rural  schools  some  distance  from  the  railway. 
The  results  of  Table  II  would  seem  to  infer  that  the  environ¬ 
mental  factor  has  a  strong  influence  in  determining  I.Q,. 1 s. 

TABLE  II 

MEAN  INDICES  OF  BRIGHTNESS 
IN  DIFFERENT  TYPES  OF  HIGH  SCHOOLS 


Type  of  School 

N 

Median  I.Q. 

City 

164 

100.5 

Large  Town 

290 

?8.o 

Small  Town 

39 

84.4 

Rural 

68 

77.0 

(Partially  Reproduced  from  Hinds 


Hinds  concluded  that  the  country  child  was  lower  in  general 
mentality  than  the  city  child  as  measured  by  the  Otis  test. 


33 

James  H.  Hinds,  nA  Comparison  of  the  Brightness  of 
Country  and  City  High  School  Children,*1  Journal  of  Education 
Research  Y.  1^2  2,  pp.  120-124. 
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However,  he  believed  there  were  factors  in  general  mentality 
that  were  not  measured  by  that  particular  test. 

In  a  survey  conducted  in  Utah  in  1526,  comparison 
was  made  in  intelligence  between  the  urban  and  rural  chil¬ 
dren*  The  mean  intelligence  quotients,  as  found  by  the 
National  Intelligence  Test  are  shown  in  Table  III*  In 


TABLE  III 

MEAN  INTELLIGENCE  QUOTIENTS  OF  RURAL  AND  URBAN  CHILDREN 


Boys 

Girls 

Boys  and  Girls 

Third  Grade 

Rural 

92 

99 

94 

Urban 

106 

10? 

107 

Fourth  Grade 

Rural 

95 

105 

98 

Urban 

106 

115 

109 

Seventh  Grade 

Rural 

85 

91 

89 

Urban 

106 

105 

105 

(Reproduction  from  Wahlquist)^ 


addition,  the  Stanford  Achievement  Tests  were  given  to  the 
same  group.  The  average  difference  in  educational  achieve¬ 
ment  between  the  rural  and  urban  group  was  12*2  school  months 
The  correlation  between  these  two  results  was  found  to  be  *87 

John  T*  Wahlquist,  11  Intelligence  of  Rural  and  Urban 
Children,”  Elementary  School  Journal  XXVI I >  1527.  pp*  682  - 
684. 
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This  indicated  that  the  two  tests  measured  largely  the  same 
general  abilities  of  the  pupils.  The  results  of  the  mean 
accomplishment  ratios,  that  is,  the  educational  quotient 
divided  by  the  intelligence  quotient,  indicated  that  the 
rural  children  were  making  more  satisfactory  progress  than 
were  the  urban  children. 

Another  study  of  environmental  influence  on  intel- 

36 

lectual  development  is  reported  by  Shepard.  The  Otis 
Quick-Scoring  Mental  Ability  Test  and  several  non  verbal 
tests  were  administered  to  a  group  of  rural  children  in 
two  small  cities  of  Chanute  (9,78?)  and  Independence 
(12,211),  Kansas,  and  the  urban  group  was  chosen  from  a 
representative  public  school  in  New  York  City.  Chanute  and 
Independence  were  considered  rural  communities  because  of 
their  locations  in  the  center  of  a  rural  area*  He  found 
that  the  urban  children  were  significantly  superior  to  the 
rural  in  verbal  ability  as  measured  by  the  Otis  Test  of 
Mental  Ability.  From  the  results  of  some  of  the  non  verbal 
tests  he  found  the  rural  group  superior.  Consequently,  his 
findings  supported  previous  investigation  in  reporting  the 
urban  children* s  superiority  in  verbal  tests,  but  he  con¬ 
cluded  that  the  total  results  indicated  that  such  differen¬ 
ces  were  probably  due  to  environmental  demand  and  practice. 
36 

Eugene  L.  Shepard,  "Measurement  of  Certain  Non 
Yerbal  Abilities  of  Urban  and  Rural  Children,’1  J ournal  of 
Educational  Psychology  XXIII,  1^42.  pp.  438  -  462. 
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A  similar  study  was  recently  made  of  Alberta  school 
children.  The  California  Short-Form  Test  of  Mental  Maturity 
was  administered  to  pupils  in  five  different  types  of  Alberta 
schools.  The  test  provided  comparison  of  total  I.Q.  The 
differences  in  mean  intelligence  scores  are  shown  in  Table  IY. 


TABLE  IY 

COMPARISON  OF  MEAN  INTELLIGENCE  SCORES  OBTAINED  BY 
FIYE  SAMPLES  OF  ALBERTA  CHILDREN  ON  THE  CALIFORNIA 
SHORT -FORM  TEST  OF  MENTAL  MATURITY 


Sample 

N 

Total  I.Q. 

Language  I.Q. 

Non-Language  I.Q 

Large  Urban 

393 

109.51 

108.71 

110.89 

Small  Urban 

297 

109.26 

109.71 

108.60 

Town 

424 

107.85 

107.43 

108.08 

Graded  Rural 

406 

103.97 

102.89 

105.96 

Ungraded  Rural 

369 

99.55 

98.51 

101.45 

(Reproduction  from  Reid)^ 


After  having  tested  for  significant  differences  of  the  mean, 

Reid  concluded  that  f,Urban  children  demonstrate  a  definite 

38 

superiority  over  rural  children  in  verbal  type  tests. He 
also  found  that  on  the  total  test  results  the  urban  school 


37 

T.  J.  Reid,  A  Survey  of  the  Language  Achievement  of 
Alberta  School  Children  in  Relation  to  Bilingualism.  Sex. 

and  Intelligence,  M.  Ed.  Thesis,  University  of  Alberta,  1934, 

P*  30‘  7ft 

^°Ibid..  p.  41. 
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children  of  Alberta  scored  substantially  higher  than  the 
children  from  rural  schools. 

Louttit  states  that  the  disability  in  arithmetic  !,may 
be  attributed  to  one  of  three  main  causes:  (l)  lack  of  intel¬ 
ligence,  (2)  poor  computational  habits  at  earlier  levels,  or 
(9)  inefficient  methods  in  doing  the  operations. Probably 
all  three  causes  are  responsible  for  this  particular  educa¬ 


tional  inability  in  many  cases.  Numerous  studies  have  re¬ 
ported  coefficients  of  correlations  between  intelligence  and 
arithmetic  achievement.  He  reports  that  of  thirty-four  co¬ 
efficients  the  range  is  from  .29  to  .92  with  the  mean  and 
median  both  .99 • 

A  study  by  Lewerenz40  of  five  different  intelligence 
tests  administered  to  284  Twelfth  Grade  students  at  the  South 
Gate  High  School  in  Los  Angeles  is  of  special  interest.  He 
reports  the  coefficient  of  correlation  between  the  Otis  Self 


Administering  Test  and  the  Progressive  Achievement  Tests  in 
Arithmetic  to  be  .66  for  arithmetical  reasoning  and  .91  for 
arithmetical  fundamentals.  Of  the  five  mental  tests  studied 
he  found  that  the  Otis  Test  had  the  highest  correlations  with 
mathematical  achievement.  A  recent  study  by  Gavinchuk41  of 


.  M.  Louttit,  Clinical  Psychology.  New  York,  Harper 
and  Brothers,  1947.  p.  294. 

40Lewerenz,  Op.  cit. ,  p.  9. 

^^Michael  N.  Gavinehuk,  A  Comparative  Study  of  the  Re¬ 
lation  of  Ac ad an ic  Achievement  and  Certain  Intelligence  Tests 
at  the  Junior  High  School  Level,  M.Ed.  Thesis,  University  of 
Alberta,  1994.  pp.  94,  96. 
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one  hundred  pupils  from  Grande  Prairie  Junior  High  School, 
using  the  same  tests,  reports  coefficients  of  .26  and  *30  in 
arithmetical  reasoning  and  arithmetical  fundamentals  respec¬ 
tively. 

The  Otis  Q,uick-Scoring  Mental  Ability  Test  and  the 
Stanford  Achievement  Test  were  administered  to  Grade  V  and 
Grade  VIII  pupils  and  correlations  were  made  to  discover  the 
relationship  between  performance  on  the  Otis  Test  and  school 
achievement.  The  results  obtained  are  found  in  Table  V.  At 

TABLE  V 

CORRELATIONS  BETWEEN  OTIS  Q,U1CK-SG0RING 
MENTAL  ABILITY  TESTS,  BETA  TEST,  AND 
STANFORD  ACHIEVEMENT  TEST,  FORM  J 


Otis  Score  And 

Grade  5 

Grade  8 

N  =  39  6 

N  =  398 

Arithmetic  Reasoning 

.673 

.723 

Arithmetic  Computation 

.564 

.685 

(Partial  Reproduction  from  Otis  Manual)42 


the  Grade  VIII  level  it  would  appear  that  intelligence  is 
quite  an  important  factor  in  determining  success  as  a  "r11 
of  .70  is  considered  to  denote  high  relationship. 

42 

Otis ,  loc.  cit. 
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A  survey  of  the  studies  reporting  relationship  be¬ 
tween  intelligence  and  achievement  appears  to  indicate  a 
significant  positive  correlation.  However,  it  must  be  re¬ 
membered  for  purposes  of  this  study  that  this  relationship 
was  maintained  regardless  of  the  geographic  area  considered. 

III.  SEX  DIFFERENCES 

A  question  which  many  educational  leaders  have  asked 
is:  to  what  extent  is  sex  a  factor  in  arithmetic  achievement? 
One  of  the  earlier  studies  In  this  respect  was  an  experiment 
carried  out  by  Phillip.* * * 4^  He  recorded  differences  between 
sex  which  occurred  in  a  class  drill  covering  a  period  of 
eight  weeks.  The  results  indicated  that  the  girls  did  bet¬ 
ter  than  the  boys  in  the  tests  in  fundamentals  and  the  boys 

44 

did  better  them  the  girls  in  reasoning  ability.  Thorndike 
reported  a  study  of  the  sex  differences  in  arithmetic  of 
4,j?00  pupils  from  Grades  VI,  VII,  VIII,  and  IX.  He  concluded 
that  sex  difference  was  small  in  comparison  with  individual 
differences.  In  the  six  studies  reviewed  by  Buswell  and  Judd 
they  concluded  "that  sex  differences  in  arithmetic  ability 
are  small  but  that  those  which  do  exist  are  in  favor  of  the 
boys."4^ 

43  '  '  ’  '  '  '  ~ 

Buswell  and  Judd,  on.  cit. ,  p.  1^2. 

44Ibid« .  p.  133. 

4^Ibid. .  p.  134. 
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Ells  and  Eox4^  reported  the  results  of  a  study  of 
differences  in  mathematical  achievement  of  the  two  sexes  for 
over  6,000  students  in  California  Junior  Colleges.  Compari¬ 
son  was  made  of  gross  scores  for  the  entire  group  of  low 
freshmen  on  the  mathematics  section  of  the  Iowa  test.  The 
difference  in  means  of  9.34  in  favor  of  the  male  students 
was  highly  significant,  being  over  forty  times  the  probable 
error. 


In  Alberta  the  results  of  a  study  of  the  relation 
between  problem  solving  ability  and  sex  by  Tanner4^  of  211 
boys  and  221  girls  in  Grade  V  in  Edmonton  schools  found  that 
the  boys  scored  relatively  higher  than  the  girls. 

Sansom4^  studied  the  results  of  sex  differences  from 
those  obtained  on  the  five-year  testing  program  between  1945 
and  1948  for  pupils  entering  Grade  X.  He  concluded  from  this 
phase  of  his  study  that  the  boys  showed  only  a  trifling 
superiority.  However,  this  superiority  was  lost  entirely  in 
1?48.  However,  from  an  earlier  study  of  problem  solving  in 
arithmetic,  he  stated  that  the  boys  were  markedly  superior 


W.  C.  Ells  and  C.  S.  Eox,  "Sex  Differences  in 
Mathematical  Achievement  of  Junior  College  Students.11  Journal 
of  Educational  Psychology.  Tol.  XXIII,  1952..  pp.  3ol  -  386. 

47 

Harold  E.  Tanner,  The  Relation  Between  Problem 
Solving  Ability  in  Grade  V  Arithmetic  and  Each  of  the  Vari¬ 

ables.  Sex.  Chronological  Age,  and  Mental  Age.  M.A.  Thesis, 
University  of  Alberta,  1952.  p.  25. 

A  ft 

40Clarence  Sansom,  "Sixth  Statistical  Report  Grade 
X  Survey  Tests,"  The  A.T.A.  Magazine.  June  1930.  pp.  28-33. 
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to  the  girls*  This  difference  tended  to  increase  with  the 
difficulty  of  the  problem. 

In  1953,  the  Department  of  Education  administered 
the  standardized  British  Columbia  Arithmetic  Test  to  Grade 
VI  pupils  from  eight  school  divisions  and  five  cities.  One 
school  district  was  included  in  the  city  sample.  Table  VI 

TABLE  VI 

COMPARISON  OP  SEX  DIFFERENCES  OF  ALBERTA  CHILDREN 
ON  THE  BRITISH  COLUMBIA  ARITHMETIC  TEST 


Classification 

Sex 

N 

M 

to 

Divisions 

Male 

6l8 

25.95 

0.759 

Femal  e 

650 

24.18 

City 

Male 

508 

25.80 

1.578 

Female 

551 

26.40 

(Partial  reproduction  from  Department  of  Education  Files)4^ 


indicates  there  was  no  significant  difference  between  the 
sexes  in  achievement  in  arithmetic  as  measured  by  the  British 
Columbia  Arithmetic  Test. 

For  several  years  the  College  of  Education  and  the 
Extension  Division  of  the  State  University  of  Iowa  have 
sponsored  a  state-wide  achievement  testing  program.  In  1935 

4  9 

Department  of  Education  Files.  Alberta  Department 
of  Education,  1953  • 
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this  program  was  extended  to  include  Grades  VI,  VII  and  VIII 
and  in  1?40  to  include  Grades  III,  IV,  and  V.  Since  one  of 
the  tests  used  was  the  Iowa  Every  Pupil  Test  of  Basic  Arith¬ 
metic  Skills,  the  results  were  drawn  by  selecting  the  papers 
of  every  tenth  pupil  from  alphabetical  tests  separately  pre¬ 
pared  for  each  grade  within  each  school.  The  Elementary 
Battery  was  administered  to  Grades  III  to  V  and  the  Advanced 
Battery  to  Grades  VI  to  VIII.  The  results  obtained  in 
arithmetic  are  recorded  in  Table  VII.  The  minus  sign  was 
used  arbitrarily  to  signify  a  difference  in  favor  of  girls. 

TABLE  VII 


SEX  DIFFERENCES  IN  PERFORMANCE  ON  THE  1?04  IOWA 
EVERY  PUPIL  TEST  01  BASIC  ARITHMETIC  SKILLS 


Grade 

Number 
Boys  Girls 

Mean 

Boys 

Scores 

Girls 

Difference 

Significance 

Ratios 

III 

334 

348 

25.87 

25.21 

.66 

.89 

IV 

370 

374 

42.94 

43.78 

-.84 

.96 

V 

345 

378 

58.14 

57.92 

.22 

.25 

VI 

425 

557 

38.29 

37.65 

o64 

.77 

vn 

535 

546 

50.41 

50.18 

.23 

.25 

VIII 

460 

433 

63.73 

61.62 

2.11 

1.92 

(Reproduced  from  Stroud  and  Lindquist)^0 
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J.  B.  Stroud  and  E.  E.  Lindquist,  "Sex  Differences 
in  Achievement  in  the  Elementary  and  Secondary  Schools," 
Journal  of  Educational  Psychology.  XXXIII,  1?42.  pp.  637  - 
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The  boys  maintained  an  insignificant  difference  over  the 
girls  except  in  Grade  IV,  It  should  be  noted,  for  the  pur¬ 
pose  of  the  present  study,  that  the  critical  ratio  value  at 
the  Grade  VIII  level  approached  the  "t  significance 
ratio  of  1,96.  They  further  state  that  the  sex  superiority 
of  the  boys  in  geometry  is  maintained  at  the  high  school 
level,  but  in  algebra,  in  two  of  the  three  cases,  the  girls 
showed  an  insignificant  superiority  over  the  boys. 

A  summary  of  these  studies  in  sex  differences  in 
arithmetical  achievement  would  appear  to  agree  with  Olson 
when  he  states  nthat  boys  tend  to  show  a  superiority  to  the 

girls  in  arithmetic  in  the  elementary  grades.  This  superior- 

31 

ity  appears  to  be  maintained  in  the  high  schools.11  However, 
it  should  be  noted  that  in  many  studies  this  superiority  is 
statistically  insignif i cant  and  in  a  few  cases  favors  the 
girls. 

IV.  ENVTR OWEN1! AL  IHTLTIENCE 

The  question  regarding  the  influence  of  environment 
on  achievement  in  arithmetic  has  been  prominently  in  the 
minds  of  many  educators.  White  found  a  11  statistically 
reliable  relationship  between  experience  and  the  ability 

51 

Willard  G.  Olson,  Child  Development.  Boston:  D.C. 
Heath  and  Company,  1 p.  1J4. 
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to  solve  verbal  probl ems • ”  If  we  assumed  that  all  other 
factors  were  equal,  then  differences  in  achievement  between 
urban  and  rural  areas  would  be  due  to  different  environmen¬ 
tal  conditions* 

The  Courtis  test  in  arithmetic  was  given  to  pupils 
in  Grades  III  to  VIII  in  a  number  of  rural  schools  in  a 
county  in  Illinois*  Scores  obtained  by  these  pupils  were 
compared  with  published  norms  of  the  test.  The  tables  pub¬ 
lished  by  Courtis  were  based  on  7 , 008  children  who  were 
nearly  all  in  city  schools.  Taylor^  found  that  the  city 
children  were  superior  to  the  country  children  and  recom¬ 
mended  that  more  attention  given  to  drill  would  probably 
increase  the  efficiency  of  the  work  of  the  rural  children. 

Buswell  and  Judd-'  reported  briefly  the  results  of 
three  other  similar  studies  in  which  comparisons  were  made 
between  urban  and  rural  areas.  A  study  in  the  Miami  Valley 
was  made  using  the  Cleveland  Survey  Tests  in  Arithmetic. 

It  was  found  that  pupils  from  rural  districts  did  not  do  as 
well  as  the  town  pupils.  A  study  in  the  Santa  Clara  County 

52 

Helen  White,  Does  Experience  in  the  Situation 
Involved  Affect  the  Solving  of  a  Problem?,  Master Ts  Thesis, 
Boston  University,  1931,  cited  by  Encyclopedia  of  Educa¬ 
tional  Research,  editor,  Paul  Monroe,  1930.  p.  34. 
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E.  H.  Taylor,  ”A  Comparison  of  the  Arithmetical 
Abilities  of  Rural  and  City  School  Children,”  Journal  of 
Educational  Psychology.  Vol.  V,  1914,  pp.  461  -  466. 

^4Buswell  and  Judd,  op.  cit. ,  p.  45. 
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compared  achievement  between  city  and  rural  children  and 
found  that  the  city  children  were  better  trained  in  arith¬ 
metic,  Another  study  in  the  same  county  made  comparison 
with  the  means  of  the  Courtis  test.  The  conclusion  reached 
was  that  little  attention  is  given  in  rural  schools  to  indi¬ 
vidual  differences.  In  summarizing  the  results  of  studies 
they  stated  that  the  universal  result  shows  that  rural 
children  obtain  the  lower  average  scores. 

In  1947,  the  Alberta  Department  of  Education  carried 
out  an  extensive  survey  in  which  the  arithmetical  achievement 
of  Grade  VI  pupils  was  compared.  The  Oviat  Arithmetic  Tests 
were  given  to  city,  town,  village,  rural,  and  correspondence 
students.  A  comparison  of  percentile  ranking  of  the  pupils 
according  to  schools  placed  them  in  the  same  order.  The  city 
students  received  a  percentile  ranking  of  63*0  and  the  cor¬ 
respondence  students  31.0.  The  conclusion  reached  was  that 
the  difference  between  each  group  was  definitely  significant 
when  considered  on  this  basis.  Again  in  1953,  a  similar 
study  was  made  using  the  same  test.  In  selecting  the  samples 
it  was  decided  to  choose  approximately  2,000  pupils.  Factors 
considered  were:  approximately  equal  distribution  between 
urban  and  rural  population,  geographic  distribution,  and  in¬ 
clusion  of  areas  in  which  a  language  other  than  English  was 
widely  used.  It  reported  the  results  as  in  Table  VIII. 

Again  it  was  found  the  urban  children  did  better  than  the 
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TABLE  VIII 


1^47  SURVEY,  SUMMARY  OF  MEANS  FOR  1933  SAMPLE 


Possible 

Score 

Means 

Divisions 

Means 

City 

Combined 

Means 

Arithmetic 

Problem 

30 

11.0 

13.1 

12.1 

Arithmetic 

Ac  curacy 

20 

9.4 

11.1 

10.5 

(Reproduction  from  Department  of  Education  Files)^ 


children  from  the  divisions  in  both  arithmetical  problems  and 
accuracy,  A  second  part  of  the  1933  testing  program  cited 
earlier  in  this  chapter  involved  the  use  of  the  British 
Columbia  Arithmetic  Test,  This  test  is  of  special  signifi¬ 
cance  to  the  Alberta  program  since  it  is  based  upon  the  "Study 
Arithmetic  Series,11  which  has  been  the  basic  arithmetic  series 
for  Alberta  since  1947.  Again  comparisons  were  made  between 
city  and  divisional  pupils*  A  critical  ratio  value  of  7*343 
was  found  when  the  mean  scores  were  compared.  This  would  in¬ 
dicate  that  city  pupils  are  significantly  superior  to  those 
of  the  divisions  in  achievement  in  arithmetic  as  measured  by 
this  test*  When  consideration  is  given  to  these  findings 
there  seems  little  reason  to  doubt  the  "universal  result," 

55 

Department  of  Education  Files.  Alberta  Department 
of  Education,  1 933* 
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Y.  STATUS  OF  ARITHMETIC 

During  the  past  few  years  considerable  criticism  has 
been  levelled  at  education  regarding  the  standards  of  our 
schools.  Like  many  other  criticisms  of  this  kind,  it  is 
based  largely  on  public  opinion,  not  facts.  Probably  one  of 
the  most  unique  comparisons  between  past  and  present  was  made 
by  Caldwell  and  Courtis^  when  they  compared  the  performance 
of  tests  given  in  134,5  with  equivalent  tests  in  1919*  The 
authors  compared  the  selected  best  of  184.5  and  the  lower 
forty  per  cent  of  the  1919  pupils.  Nevertheless,  the  median 
score  of  27«3  in  1843  was  far  below  the  4j?..5  recorded  for 
the  children  in  1919. 

In  1922,  Kolstad^  reported  the  results  of  a  study 
of  the  arithmetic  ability  of  men  in  the  a  my  and  of  children 
in  the  public  schools.  He  compared  the  Alpha  Scales  in 
Arithmetic  of  the  army  with  school  results.  He  found  that 
the  average  literate  man  had  an  ability  for  solving  problems 
equivalent  to  the  seventh-grade  children. 


0.  W.  Caldwell  and  S.  A.  Courtis,  Then  and  Now  in 
Education.  Yonkers- on-Hud son:  World  Book  Company,  1924,  cited 
by  Yincent  J.  Glennon  and  C.  1.  Hunnicutt,  What  Does  Research 
Say  About  Arithmetic?.  Association  for  Supervision  and  Curri¬ 
culum  Development,  National  Education  Association,  1932. 

pp.  1,  2. 
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Arthur  Kolstad,  "Arithmetic  Ability  of  Men  in  the 
Army  and  of  Children  in  the  Public  Schools,"  Journal  of  Edu¬ 
cational  Research.  Yol.  Y,  1922.  pp.  97  -  111. 
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Probably  one  of  the  most  extensive  surveys  conducted 
to  determine  the  status  of  education  was  conducted  by  Tiegs. 
The  survey  included  230,000  cases,  140,000  of  which  were  from 
California.  The  Progressive  Achievement  and  Stanford  Achieve¬ 
ment  Tests  were  administered.  In  arithmetic  there  was  "an 
over  all  gain  of  1.4  months  in  arithmetic  fundamentals  and 

58 

1*8  months  in  arithmetic  reasoning." 

The  purpose  of  the  five  year  testing  program  from 
which  Sansom  obtained  his  results  was  "to  determine  whether 
the  grounding  of  high  school  pupils  tn  the  lower  grades  is 
improving  or  declining. The  plan  was  to  give  identical 
tests  for  at  least  five  years  and  to  examine  results  for 
indication  of  trends®  A  large  sampling  of  Crade  iC  students 
were  given  the  tests  each  year  in  every  type  of  school  in 
which  this  grade  was  taught®  Sansom  stated  that  the  most 
impressive  fact  that  emerges  from  all  the  statistics  was  the 
steadiness  of  elementary  education  in  Alberta®  The  arith¬ 
metic  results  showed  an  improvement  when  compared  with  the 
1943  results  but  not  with  each  succeeding  year  between  1543 
and  1548.  This  finding  appears  to  agree  with  the  result  of 
the  Department  of  Education  survey  in  arithmetic.  When  com¬ 
parison  of  the  mean  scores  was  made  between  the  154?  and  1555 

58 

Ernest  W.  Tiegs,  A  Comparison  of  Pupil  Achievement 
in  The  Basic  Skills  Before  and  After  194  5.  California  Test 
Bureau,  Los  Angeles,  California,  1550.  pp.  1-8. 
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Sanson,  loc®  cit. 
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results,  based  on  the  Oviat  Test,  an  insignificant  decline 
in  achievement  in  arithmetic  was  noted. 

Two  studies  have  been  made  recently  which  compare 
the  means  of  Alberta  children  with  equivalent  Grade  Scores 
based  on  the  test  norms.  Peta^0  studying  the  results  of 
Lethbridge  pupils  in  Grades  VII,  VIII,  and  IX,  compared  them 
with  the  norms  of  the  test.  He  reports  that  the  Alberta 
pupils  are  significantly  above  those  pupils  on  which  the 
norms  of  Schorl ing’s  Hundred  Problem  Test  were  based.  The 
1933  Department  of  Education  survey  results  compared  with 
the  norms  obtained  from  the  British  Columbia  Arithmetic  Test 
also  were  favorable  to  Alberta  children.  Table  IX  shows  the 
equivalent  grade  scores  of  the  Grade  VI  students  tested  on 
April  1,  1933* 

The  most  logical  conclusion  in  these  findings  appears 
to  be  that  there  has  been  considerable  improvement  in  the 
status  of  arithmetic  in  the  last  thirty  or  forty  years,  but 
in  the  last  ten  years,  little  if  any,  noticeable  changes 
have  occurred.  However,  grade  score  comparisons  with  the 
norms  of  standardized  tests  report  favorable  standing  for 
Alberta  pupils.  The  results  of  the  present  study  should 
give  some  insight  into  the  total  picture  when  comparisons 
are  made  with  the  test  norms. 
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Steve  Peta,  from  a  MasterTs  Thesis  In  the  Course 
of  Preparation,  Faculty  of  Education,  University  of  Alberta, 
1955. 
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TABLE  IX 

COMPARISONS  OF  GRADE  SCORES  OF  ALBERTA  PUPILS 
WITH  THE  TEST  NORMS 


Area 

N 

Mean 

Grade 

Equivalent 

Actual 

Grade 

Di  fference 
in  months 

Divi sions 

1276 

24.07 

7-0 

6-7 

5 

Cities 

10^2 

26.14 

7-4 

6  -  7 

7 

(Reproduction  from  files  of  Department  of  Education)^ 


61 


Department  of  Education,  loc.  cit 
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CHAPTER  IV 


RELATION  OF  INT ELLIG MCE  AND  SEX 
TO  ARITHMETICAL  ACHIEVEMENT 

The  main  purpose  of  this  survey  launched  by  the 
Faculty  of  Education,  University  of  Alberta,  was  to  deter¬ 
mine  the  status  of  arithmetical  achievement  of  Grade  VIII 
pupils  in  Alberta,  From  the  results  found  it  was  hoped 
some  recommendations  might  be  forth  coming  which  would  assist 
in  the  direction  of  future  policy.  Some  factor  s  affecting 
or  influencing  education  may  be  statistically  measured  while 
others  may  not.  The  purpose  of  this  chapter  is  to  study  two 
of  these  factors  to  determine  the  effect,  if  any,  they  may 
have  on  achievement  in  this  particular  subject.  Findings 
discovered  should  assist  in  interpreting  the  results  of  the 
following  chapters. 


I.  DATA  ON  INTELLIGENCE 

All  teachers  realize  that  intelligence  has  some  re¬ 
lationship  to  achievement.  "Intelligence ,  as  measured  by 

intelligence  tests,  is  closely  associated  with  scholastic 
6  2 

success."  This  appears  to  agree  with  the  definition  of 
intelligence  cited  earlier  from  the  manual  of  the  mental 
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Arthur  I.  Gates  and  others,  Educational  Psychology. 
New  York:  The  Macmillan  Company,  1^427  p.  281. 
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ability  test  used.  If  such  is  the  case,  then  we  would  ex¬ 
pect  that  differences  found  in  mental  abilities  of  the  four 
types  of  schools  tested  would  rank  in  the  same  order  as  the 
results  obtained  from  the  Iowa  Every  Pupil  lest  of  Basic 
Arithmetic  Skills.  Also,  correlations  made  between  the 
mental  ability  scores  and  arithmetic  scores  should  show  a 
reasonable  consistency.  However,  it  must  be  remembered, 
that  affirmation  of  these  two  assumptions,  would  not  neces¬ 
sarily  mean  that  intelligence  is  the  only  criterion  for 
success  in  arithmetic. 

Comnarison  of  Mean  Mental  Ability  Scores.  The  Otis 
Quick- Scoring  Mental  Ability  lest,  form  CM,  provides  only 
one  score  which  Is  considered  equivalent  to  the  intelli¬ 
gence  quotient  of  other  tests  of  mental  ability.  The  four 
types  of  schools  tested  were,  urban,  town,  graded  rural, 
and  ungraded  rural.  The  corresponding  Hfs  (the  number  of 
pupils  from  each  type  of  school),  along  with  the  obtained 
means,  and  standard  deviations  are  shown  in  Table  X. 
Probably  the  most  noticeable  finding  is  the  wide  varia¬ 
tion  in  the  mean  scores  of  the  urban  and  ungraded  rural 
children.  Another  interesting,  although  somewhat  unexpec¬ 
ted  result,  is  the  graded  rural Ts  comparatively  good  show¬ 
ing.  The  mean  of  the  graded  rural  exceeds  the  mean  of  the 
town.  This  finding  reverses  the  order  of  these  schools  as 
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TABLE  X 


COMPARISON  OF  MEAN  INTELLIGENCE  SCORES 
AS  MEASURED  BY  THE  OTIS  QJJ  ICE-  SCO  RING  MENTAL  ABILITY  TEST 


Sample 

Number 

Mean 

Standard 

Deviation 

Urban 

580 

104*90 

12.17 

Town 

222 

101*30 

11.90 

Graded  Rural 

213 

102*33 

11.60 

Ungraded  Rural 

201 

37.30 

12.33 

reported  by  Reid.^  A  further  comparison  of  these  means  is 
given  in  Figure  II  when  compared  with  the  Otis  mean  of  one 
hundred.  Three  of  the  groups  have  mean  scores  above  that 
of  the  norm  of  the  standardized  test,  whereas  the  ungraded 
rural  is  considerably  below.  The  standard  deviations  ap¬ 
pear  remarkably  uniform,  which  suggests  that  the  variability 
within  each  sample  is  almost  equivalent*  The  slight  varia¬ 
tions  that  do  exist  suggest  the  greatest  variability  in  in¬ 
telligence  is  in  the  ungraded  rural  group,  while  the  least 
is  found  in  the  graded  rural. 

In  order  to  determine  if  the  obtained  differences  in 


T.  J.  Reid,  A  Survey  of  Language  Achievement  of 
Alberta  School  Children  in  Relation  to  Bilingualism.  Sex. 

and  Intelligence.  M.Ed*  Thesis,  University  of  Alberta, 

1934.  p0  30. 
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means  were  statistically  significant,  and  not  a  result  of 
sampling  fluctuations,  the  standard  error  of  the  difference 
of  means  was  computed  and  the  critical  ratio  found.  Table 
XI  reports  these  findings. 


TABLE  XI 

SIGNIFICANCE  OF  DIFFERENCE  OF  MEAN  INTELLIGENCE  SCORES 
AS  MEASURED  BY  THE  OTIS  QUICK-SCORING  MENTAL  ABILITY  TEST 


Sample 

M 

md 

S.S*m 

S.E. 

C.R. 

Sig. 

Urban 

Town 

104 • ^0 
101*50 

3.60 

.63 

.80 

1.03 

3.30 

.01 

Urban 

Graded  Rural 

104  *90 
102.55 

2.33 

.63 

.80 

1.03 

2.48 

.05 

Urban 

Ungraded  Rural 

104.50 

97*50 

7.40 

.63 

.87 

1.07 

6.92 

.01 

Town 

Graded  Rural 

101.50 

102.55 

1.03 

.80 

.80 

1.13 

.93 

nil 

Town 

Ungraded  Rural 

101.50 

97*50 

3.80 

.80 

.87 

1.18 

3.22 

.01 

Graded  Rural 
Ungraded  Rural 

102.55 

97.50 

4.83 

.80 

.87 

1.18 

4.12 

.01 

Note:  M  --  Mean;  Mp  --  Mean  Difference;  S.E.m  —  Standard 
error  of  the  Mean;  S.I.jj  —  Standard  Error  of  the 
Difference  of  Means;  C.R.  — *  Critical  Ratio; 

Sig.  —  Significance 

Since  the  number  of  degrees  of  freedom  when  making 
these  comparisons  was  at  least  four  hundred  in  all  cases, 
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the  critical  ratio  values  of  1.91  and  Z.59  or  greater  were 
considered  significant  at  the  *05  and  *01  levels  of  signi¬ 
ficance  respectively* 

The  most  obvious  result  is  the  relatively  poor 
showing  of  the  ungraded  rural  group*  In  less  than  once  in 
a  hundred  would  a  difference  of  means  as  indicated  result 
from  the  sampling  technique*  In  all  cases  the  ungraded 
rural  mean  is  significantly  below  the  level  of  the  other 
groups*  The  urban  group,  which  had  the  highest  mean, 
statistically  is  superior  to  the  other  groups  in  intelli¬ 
gence  as  measured  by  the  Otis  test*  These  two  results 

64 

would  support  the  findings  of  Hinds*  The  apparent  superi¬ 
ority  of  the  graded  rural  over  the  town  was  statistically 
insignificant.  These  two  groups  have  similar  environmental 
experiences;  thus,  this  result  would  appear  normal.  Since 
the  testing  instrument  used  in  making  these  comparisons  is 
essentially  a  verbal  test,  the  superiority  of  the  urban 
group,  followed  by  the  graded  rural  and  town,  and  lastly 
the  ungraded  rural,  was  to  be  expected;  that  is,  If  the 
results  of  early  findings  are  to  be  considered.  Probably 
the  environmental  influence  and  the  nature  of  the  test  are 
the  two  most  important  factors  for  the  relative  showings  as 

^^Jarnes  H.  Hinds,  ”A  Comparison  of  the  Brightness  of 
Country  and  City  High  School  Children,”  Journal  of  Educa¬ 
tional  Research  IT,  1?22.  pp.  120  -  124. 
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indicated.  Sherman  and  Key’s  conclusion  that 

the  expression  of  intelligence,  as  measured  by 
standardized  tests,  depends  in  a  large  measure 
upon  the  opportunities  to  gather  information  and 
upon  the  requirements  made  upon  the  individual  by 

his  environment®^ 

appears  quite  applicable. 

There  seems  little  reason  to  doubt  the  reliability 
of  the  means  as  considered  in  this  part  of  the  report. 

Their  reliability  is  contingent  upon  two  factors:  the  size 
of  the  sample  and  the  distribution  of  the  individual  scores 
around  the  mean.  Tests  made  for  homogeneity  of  variance 
proved  that  no  significant  difference  occurred  in  the  vari¬ 
ability  of  the  samples.  Consequently,  the  only  other  fac¬ 
tor  which  may  have  affected  the  reliability  of  the  sample  is 
the  N.  The  size  of  the  samples  reported  would  suggest  no 
reasons  for  doubting  the  reliability.  However,  it  must  be 
remembered  that  the  pupils  were  selected  by  classrooms,  not 
individuals.  In  the  town  sample  only  eight  classrooms  were 

selected.  If  bilingualism  is  a  factor  which  influences  in- 

66 

telligence  quotients  as  suggested  by  Reid,  then  there 
seems  to  be  some  reason  to  doubt  the  town  mean  as  reported. 

65 

Mandel  Sherman  and  Cora  B.  Key,  "The  Intelligence 
of  Isolated  Mountain  Children,"  Child  Development.  Yol.  5, 
1952,  pp.  275  *  290,  cited  by  Glenn  Blair  and  others,  Edu¬ 
cational  Psychology.  New  York:  The  Macmillan  Company,  1954. 
P.  57. 
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Reid,  on.  cit..  p.  61. 
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A  check  on  the  number  of  bilingual  students  in  each  sample 
indicated  that  there  were  approximately  twice  as  many  bi¬ 
lingual  students  in  the  town  sample  as  in  each  of  the  other 
three  groups.  Such  a  variation  is  likely  the  result  of 
classroom  sampling.  Further  investigation  would  be  recom¬ 
mended.  However,  this  appears  to  have  affected  very  little 
the  total  study. 

Correlation  Between  Mental  Ability  and  Arithmetical 
Achievement .  Numerous  studies  have  reported  correlations 
between  intelligence  and  achievement  in  arithmetic*  These 
all  show  a  positive  correlation  depending  largely  on  the  two 
tests  being  correlated.  However,  some  variations  have  been 
noted  which  were  dependent  upon  the  environmental  influences 
of  the  pupils  tested.  Gray^  states  that  the  relation  of 
achievement  in  arithmetic  to  mental  ability  does  not  depend 
as  much  on  the  level  of  intelligence  as  on  the  level  in  the 
group  receiving  instruction.  This  probably  accounts  for  the 
wide  disparity  that  exists  in  the  reported  correlations.  If 
this  were  true,  then  we  would  expect  the  highest  correlations 
to  exist  in  the  localities  where  both  the  intelligence  and 
arithmetical  achievement  are  the  highest.  The  results  of 
this  study  would  support  this  view  though  the  obtained  dif¬ 
ferences  do  not  appear  to  be  statistically  significant. 

67 

'William  H.  Gray,  Psychology  of  Elementary  School 
Subjects.  New  York:  Prentice  Hall,  Inc.,  1938',  p.  1 99* 
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Correlations  made  between  the  Otis  Quick- Scoring  Mental 
Ability  Test  and  the  Iowa  Every  Pupil  Test  of  Basic  Arith¬ 
metic  Skills  in  the  urban,  town,  graded  rural,  and  ungraded 
rural  schools  in  Alberta  are  found  in  Table  XII. 

TABLE  XII 

COEFFICIENTS  OF  CORRELATION  BETWEEN 
MENTAL  ABILITY  AND  ARITHMETICAL  ACHIEVEMENT 


Sample 

N 

Part  I 

Part  II 

Part  III 

Total 

Urban 

380 

.61 

.34 

.32 

.6  9 

Town 

222 

.60 

. 47 

.33 

.64 

Graded  Rural 

2x3 

.61 

.38 

.33 

»  64 

Ungraded  Rural 

201 

.62 

»46 

.54 

.62 

Average 

.61 

.46 

.34 

.63 

Note:  Part  I  —  Vocabulary  and  Fundamental  Knowledge; 
Part  II  --  Computational  Skills; 

Part  III  --  Problem  Solving 


The  average  of  coefficients  of  correlations  with 
wide  variations  is  not  a  correct  procedure  since  the  coeffi- 
cients  do  not  vary  along  a  linear  scale;  however,  Garrett 
suggests  that  averaging  relatively  close  positive  correla¬ 
tions  is  permissible.  Since  no  test  of  significance  of 

^®Eenry  E.  Garrett,  Statistics  in  Psychology  and 
Education.  New  York:  Longman,  Green  and  Company,  1?47. 
p.  303. 
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difference  between  correlation  coefficients  is  made  in  this 
study  this  method  appears  acceptable. 

Probably  the  most  interesting  fact  from  an  analysis 
of  this  table  is  that  the  highest  correlation  coefficients 
were  obtained  from  the  total  arithmetic  scores.  In  three  of 
the  cases  it  was  higher  than  all  three  subtests  and  equal  to 
the  highest  subtest  in  the  fourth  sample.  This  would  suggest 
that  a  child Ts  total  achievement  in  arithmetic  is  more  closely 
related  to  intelligence  than  any  one  phase  of  arithmetic. 

When  comparison  is  made  between  the  relative  standing  of  coef¬ 
ficients  of  correlation  for  total  arithmetic  and  means  in  the 
mean  ability  test  it  should  be  noted  that  they  ranked  in  the 
same  order,  except  for  the  town  and  graded  rural  samples. 

The  coefficients  of  *64  for  these  two  samples  were  equal. 

This  latter  finding  is  conceivable  as  there  was  no  signifi¬ 
cant  difference  between  their  two  mental  ability  means. 

Another  interesting  comparison  is  the  apparent  rela¬ 
tionship  between  intelligence  and  each  of  the  three  subtests. 
In  every  case  mental  ability  was  found  to  correlate  the 
highest  with  vocabulary  and  fundamental  knowledge.  The  lowest 
correlation  coefficients  were  with  computational  skills,  ex¬ 
cept  in  the  ease  of  the  city  sample.  The  low  correlation  co¬ 
efficients  between  mental  ability  and  computational  skill 
were  probably  the  result  of  two  factors  which  in  turn  are 
closely  related.  First,  many  of  the  Grade  Till  pupils 
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received  perfect  scores  in  the  computational  skills’  subtest. 
Second,  many  teachers  place  considerable  stress  on  drill  or 
practice  of  the  computational  skills.  The  fact  that  vocabu¬ 
lary  and  fundamental  knowledge  surpassed  problem  solving  in 
correlation  with  the  intelligence  test  is  rather  difficult 
to  explain.  The  apparent  consistency  in  each  of  the  four 
samples  and  the  large  N’s  leave  little  reason  to  doubt  the 
reliability  of  this  finding.  Normally  on©  would  expect 
problem  solving  to  have  the  higher  correlation  with  mental 
ability  since  both  are  presumably  based  on  the  child’s  rea¬ 
soning  capabilities*  Since  Part  III  of  the  Iowa  Every  Pupil 
Test  of  Basic  Arithmetic  Skills,  form  0,  has  many  related 
problems  based  on  two  diagram  constructions,  a  misinterpre¬ 
tation  of  one  or  both  of  these  diagrams  could  result  in 
relatively  low  scores  on  this  part  of  the  test,  for  example, 
a  child  of  average  mental  ability  with  some  experience  in 
carpentry  work  could  quit©  conceivably  do  better  in  questions 
98  to  104  than  a  child  of  high  mental  ability  with  no  experi¬ 
ence  in  carpentry  work.  A  more  careful  detailed  analysis  of 
the  problem  section  of  this  test  with  the  pupils  obtained 
results  would  be  essential  to  validate  this  conclusion. 

In  order  to  determine  if  the  obtained  reliability 
coefficients  were  a  significant  departure  from  zero  the  null 
hypothesis  theory  was  applied  and  the  corresponding  "t” 
values  as  recorded  in  Table  XIII  were  found  by  the  formula 
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where  r  represents  the  obtained  correlation  and  N  the  size 
of  the  sample. 


TABLE  XIII 

RELIABILITY  OF  CORRELATION 
COEFFICIENTS  WHEN  TESTED  AGAINST  IHE  MILL  HYPOTHESIS 


Sample 

Part  I 

Part  II 

Part  III 

Total 

Urban 

14.62 

12.47 

11.82 

18.33 

Town 

11.12 

7.89 

9.81 

12.37 

Graded  Rural 

11.18 

3.96 

3.36 

12.11 

Ungraded  Rural 

11.13 

7.31 

9.06 

11.13 

Note:  Part  I  —  Vocabulary  and  Fundamental  Knowledge; 

Part  II  —  Computational  Skills;  Part  III  --  Problem 
Solving;  Total  —  Total  Arithmetic. 


c  o 

Referring  to  Garrett’s  Table  Zy7  it  was  found  that 
at  *01  level  of  significance  the  corresponding  ut "  value 
with  two  hundred  degrees  of  freedom  is  £*6Q»  Consequent ly, 
we  may  conclude  that  the  obtained  r,t,f  values  are  highly 
significant*  Therefore  we  reject  the  null  hypothesis  theory 
and  conclude  with  confidence  that  intelligence  is  a  definite 
factor  in  determining  arithmetical  achievement. 

“^Garrett,  Ibid.,  p.  190. 
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All  the  coefficients  of  correlation  found  ranged  from 
*40  to  *70.  Garrett^0  reports  that  workers  with  psychological 
and  educational  tests  are  fairly  well  agreed  that  coefficients 
of  this  magnitude  denote  substantial  or  marked  relationship. 
Thus  a  valid  conclusion  from  this  section  of  the  study  would 
be:  that  when  comparisons  are  made  of  the  relative  achieve¬ 
ment  in  arithmetic  of  Alberta  school  children,  the  intelli¬ 
gence  factor  (as  measured  by  the  Otis  test)  is  important  in 
determining  the  comparative  strengths  and  weaknesses. 

II*  DATA  ON  SEX  DIFFERENCES 

Differences  that  exist  between  the  sexes  in  relation 
to  intelligence  and  achievement  in  arithmetic  are  usually 
small  and  generally  considered  insignificant*  Both  heredity 
and  environment  are  factors  which  many  psychologists  believe 
affect  intelligence  and  achievement.  The  results  of  this 
study  add  support  to  this  general  belief. 

Intelligence.  The  previous  section  of  this  chapter 
confirms  the  importance  of  intelligence  in  arithmetical 
achievement.  Consequently,  before  comparisons  of  sex  dif¬ 
ferences  in  arithmetic  were  made  it  was  thought  advisable  to 
discover  the  difference,  if  any,  in  intelligence  between  the 
sexes  of  Alberta  children  as  measured  by  the  Otis  Quick-Scoring 
Mental  Ability  Test. 

The  results  of  differences  in  mental  ability  in 

7°Ibid..  p.  333. 
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Alberta  children  were  made  by  comparing  the  obtained  means  of 
all  the  boys  and  girls  tested  in  this  survey,  For  the  purpose 
of  gaining  further  insight  into  the  differences  which  may  ex¬ 
ist  in  arithmetical  achievement  between  boys  and  girls  in  the 
four  Alberta  samples,  comparisons  are  also  made  between  the 
boys  and  girls  in  these  four  areas  with  respect  to  intelli¬ 
gence,  Table  XIV  gives  the  comparison  of  means  and  standard 
deviations  in  mental  ability  between  the  sexes, 

TABLE  XEV 

COMPARISON  OF  MEAN  Am  STANDARD 
DEVIATION  SCORES  FOR  BOYS  AND  GIRLS  ON  THE  OTIS  TEST 


N 

M 

S.D. 

S.E.m 

S,EV 

Urban 

Boys 

187 

104*30 

11.79 

.84 

.61 

Girls 

193 

103*47 

12.49 

.90 

.64 

Town 

Boys 

99 

100.33 

11.13 

1.12 

.79 

Girls 

123 

101.92 

12.43 

1.12 

.79 

Graded  Rural 

Boys 

103 

99*91 

11.73 

1.13 

.81 

Girls 

108 

104.73 

10.93 

1.03 

.74 

Ungraded  Rural 

Boys 

94 

96.23 

12.88 

1.33 

.94 

Girls 

107 

98.64 

n.71 

1.13 

.80 

Total  Group 

483 

Boys 

101.01 

12.23 

.56 

.39 

Girls 

331 

103.12 

12.30 

.69 

.49 

Note:  N  —  Number;  M  —  Mean;  S.D.  —  Standard  Deviation; 
S,E*n  --  Standard  Error  of  the  Mean;  S.E.q*  --  Stan¬ 
dard  Error  of  the  Standard  Deviation. 
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From  Table  XIV  two  characteristics  are  quite  apparent 
First,  in  each  of  the  four  areas  tested  the  girls  secured 
higher  mean  I.Q,.  scores  than  the  boys*  Second,  the  degree 
of  variability  between  the  sexes  in  each  of  the  samples  ap¬ 
pears  quite  uniform.  In  order  to  determine  if  any  signifi¬ 
cant  difference  occurs  in  both  of  these,  the  usual  procedures 
were  applied* 

Table  XV  reports  the  obtained  results  of  the  signifi¬ 
cant  differences  between  the  means.  The  negative  sign  in  the 
mean  difference  column  indicates  the  superiority  of  the  girls 
Critical  ratios  which  did  not  reach  the  .05  level  of  signifi¬ 
cance  were  considered  nil;  that  is,  the  possibility  of  ob¬ 
taining  differences  in  the  means  as  found  in  the  urban,  town, 
and  ungraded  rural  could  occur  at  least  five  times  in  a  hun¬ 
dred  and  therefore  were  statistically  insignificant  at  both 
the  •  0.5  and  .01  levels  of  significance. 

The  superiority  of  the  girls  in  the  four  areas  tested 
would  infer  that  they  do  better  than  the  boys  on  the  verbal 
type  tests  of  mental  ability.  However,  in  only  the  graded 
rural  did  this  difference  reach  the  significance  level.  A 
mean  difference  of  4.82  seems  rather  dubious  when  compared 
with  the  other  three  groups  tested.  Although  statistically 
significant  there  seems  some  reason  to  doubt  this  finding. 

In  view  of  the  size  of  the  Nfs  and  the  results  of  the  other 
three  findings,  this  apparent  discrepancy  appears  to  be  the 
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result  of  the  classroom  techniqie  of  sampling.  In  any  case 
the  superiority  of  the  girls  was  shown  to  exist  here  as  well 
as  in  the  other  three  areas. 

TABLE  XV 


SIGNIFICANCE  OF  DIFFERENCE 


OF  MEAN  SCORES  FOR  BOYS  AND  GIRLS  ON  THE  OTIS  TEST 


Sample 

m*d 

S  .E  •  jq 

C.R. 

Significance 

Urban 

-1.17 

1.24 

.94 

nil 

Town 

-1.3? 

1.5? 

.87 

nil 

Graded  Rural 

-4.82 

1.56 

5.0? 

*01 

Ungraded  Rural 

-2.5? 

1.75 

1.57 

nil 

Total  Group 

-2.11 

.34 

2.50 

.05 

Note:  M.j}  --  Mean  Difference;  S.E#£  --  Standard  Error  of 
the  Difference  of  Means;  C.R.  —  Critical  Ratio. 


The  total  girls' superiority  over  the  total  boys  was 
significant  at  the  .Oj?  level.  This  is  the  result  of  two 
factors.  The  first  was  the  situation  previously  discussed. 
The  second,  and  equally  as  important,  is  the  consideration 
of  the  reliability  of  the  means.  The  reliability  of  the  mean 
is  dependent  upon  the  variability  of  the  sample  and  the  size 
of  the  N.  If  the  variabilities  of  the  samples  are  relatively 
constant,  as  indicated  by  the  uniformity  of  the  standard 
deviations  in  Table  XIV,  and  if  the  obtained  difference  of 
the  means  are  consistently  greater  than  one,  as  shown  in 
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Table  XV,  then  if  the  size  of  the  N  is  increased,  a  differ¬ 
ence  of  one  which  is  insignificant  in  small  samples  will 
become  significant  with  a  much  larger  sample.  This  second 
factor  is  apparent  in  the  results  found  in  Tables  XIV  and 
XV.  However,  it  should  also  be  noted  that  the  largest 
sample  also  had  the  least  difference  between  the  means. 

Difference  in  intelligence  between  the  two  sexes 
is  usually  considered  nil  by  most  psychologists,  as  their 
heredity  and  environmental  influences  are  similar.  That 
marked  differences  do  occur  in  individual  families  is  a  well 
known  fact,  but  these  differences  are  not  considered  to  favor 
either  sex*  The  findings  of  Rusk^1  on  a  study  of  intelli¬ 
gence  of  Scottish  children  and  those  of  Reid^2  on  a  group  of 
Alberta  children  support  this  statement.  When  consideration 
is  given  to  the  present  findings  in  view  of  previous  studies 
it  wouM  appear  that  the  slight  superiority  of  girls  on  the 
Otis  Quick-Scoring  Mental  Ability  Test  was  a  result  of  the 
verbal  nature  of  the  test,  and  not  due  to  any  significant 
differences  in  intellectual  capacity. 

Comparisons  of  the  significance  of  difference  of 
the  variabilities  between  boys  and  girls  in  mental  ability, 

71 

R.R.  Rusk,  “The  Intelligence  of  Scottish  Children,11 
Thirty-Ninth  Yearbook  of  the  National  Society  for  the  Study 

of  Education.  Part  II,  Bloomington,  Illinois;  Public  School 
Publishing  Company,  1540.  pp.  265  -  273. 

72 

Reid,  op.  cit..  p*  46. 
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as  measured  by  the  Otis  Test,  are  given  in  Table  XVI*  These 
comparisons  were  made  on  the  basis  of  the  significance  of 
difference  in  the  obtained  standard  deviations.  The  negative 
sign  indicates  that  the  girls  showed  the  greater  variability. 

table:  xvi 

SIGNIFICANCE  OF  DIFFERENCE  OF  THE 
STANDARD  DEVIATION  SCORES  FOR  BGIS  AND  GIRLS  ON  THE  OTIS  TEST 


Sample 

S.D.  £ 

S.E.p 

C.R. 

Signif ic  ance 

Urban 

-  *70 

.88 

,8o 

nil 

Town 

•1.30 

1.12 

1.16 

nil 

Graded  Rural 

*82 

1.10 

.75 

nil 

Ungraded  Rural 

•1*0? 

1*23 

.88 

nil 

Total  Group 

•  .03 

*63 

.08 

nil 

Note:  S.D.^  --  Standard  Deviation  Differences;  S.E.^  — 

Standard  Error  of  the  Difference;  C.R.  —  Critical 
Ratio. 


In  no  case  did  the  degree  of  variability  between  the  sexes 
reach  the  *05  level  of  signif icance*  Consequently,  it  may 
be  concluded  that  there  is  no  significant  difference  in  the 
variability  of  intelligence  between  the  boys  and  girls  as 
measured  by  the  Otis  Quick-Scoring  Mental  Ability  Test. 

Arithmetical  Achievement.  The  various  studies  that 
have  been  made  with  respect  to  differences  in  arithmetical 
achievement  between  boys  and  girls  suggests  that  such 
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differences  do  exist.  These  differences  are  often  statis¬ 
tically  insignificant  but  there  is  a  general  tendency  for 
the  boys  to  be  superior  to  the  girls.  Gray  supports  this 
view  when  he  states  that,  Hboys  make  somewhat  better  scores 
than  girls,  on  the  average,  throughout  the  elementary  school. 

After  the  age  of  16  the  superiority  of  boys  and  men  to  girls 

73 

and  women  becomes  greater."  The  results  of  this  study  add 
support  to  previous  investigations  in  this  field. 

The  statistics  comparing  the  means  and  variability 
of  sex  differences  in  arithmetical  achievement  are  reported 
in  Table  XVII.  For  convenience  and  ease  of  interpretation 
the  table  has  been  divided  into  four  sections;  vocabulary 
and  fundauental  knowledge,  computational  skills,  problem 
solving,  and  total  arithmetic.  Comparisons  were  made  be¬ 
tween  the  boys  and  girls  in  each  of  the  four  Alberta  samples 
chosen  in  this  survey.  In  addition,  the  results  of  the  com¬ 
bined  boys'  and  combined  girlsT  scores  were  compared.  To 
assist  further  in  making  these  comparisons,  the  results  of 
the  means  in  total  arithmetic  are  graphically  illustrated  in 
Figure  III.  No  consideration  will  be  given  in  this  chapter 
to  the  relative  achievement  of  the  four  types  of  Alberta 
schools  since  this  will  be  fully  dealt  with  in  the  next  chap¬ 
ter.  From  the  mean  and  standard  deviation  scores  several 
facts  are  revealed. 

73 

Gray,  op.  cit. .  p.  200. 
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TABLE  XVII 

COMPARISON  OF  MEAN  AND  STANDARD  DEVIATION 
SCORES  FOR  BOYS  AND  GIRLS  IN  ARITHMETICAL  ACHIEVEMENT 
VOCABULARY 

AND  FUNDAMENT' AL  KNOWLEDGE  COMPUTATIONAL  SKILLS 


Sample 

H 

M 

S*D. 

Sample 

N 

M 

S.D. 

Urban 

Urban 

187 

28.04 

Boys 

187 

26.33 

6.73 

Boys  (16) 
Girls(l2) 

4.3? 

Girls 

193 

23.60 

6.8? 

1?3 

27.67 

4.98 

Town 

Town 

Boys 

99 

23.30 

6.47 

Boys  (4) 

99 

26.34 

4.93 

Girls 

123 

23.17 

6.72 

Girls(7) 

123 

27.88 

4.66 

Graded  Rural 

23.38 

6.78 

Graded  Rural 

3.83 

Boys 

105 

Boys  (5) 

103 

23.00 

Girls 

108 

24*44 

6.30 

Girls(5) 

108 

27.63 

4.75 

Ungraded  Rural 

Ungraded  Rural 

3.88 

Boys 

94 

23.03 

7.02 

Boys  (4) 

94 

24.11 

Girls 

107 

21.48 

3.82 

Girls  (.5) 

107 

23.73 

3.60 

Total  Group 

483 

6.84 

Total  Group 

483 

Boys 

23.46 

Boys  (2?) 
Girls(2?) 

26.31 

3.43 

Girls 

531 

24.17 

6.80 

331 

27.32 

3.08 

PROBLEM  SOLVING 

TOTAL  ARITHMETIC 

Sample 

N 

M 

S.D. 

Sample 

N 

M 

S.D. 

Urban 

Urban 

Boys 

187 

18.63 

4.16 

Boys 

187 

73. 10 

12.92 

Girls 

193 

16.82 

3.83 

Girls 

193 

68.23 

13.44 

Town 

18.1? 

Town 

Boys 

99 

4.17 

Boys 

99 

70.12 

13.08 

Girls 

123 

16.82 

3.93 

Girls 

123 

70.21 

13.28 

Graded  Rural 

Graded  Rural 

Boys 

103 

17.73 

4.62 

Boys 

103 

70.79 

13.32 

Girls 

108 

17.61 

3.99 

Girls 

108 

69.20 

13.14 

Ungraded  Rural 

16.16 

Ungraded  Rural 

14.38 

Boys 

94 

4.13 

Boys 

94 

63. 99 

Girls 

107 

13.61 

4.1? 

Girls 

107 

63.04 

13.30 

Total  Group 

483 

Total  Group 

483 

Boys 

17.93 

4.33 

Boys 

69.70 

14.42 

Girls 

331 

16.81 

3.?6 

Girls 

331 

67.93 

13.3? 

Note:  The  numbers  in  the  brackets  in  the  computational 
skills  section  represent  the  number  of  obtained 
perfect  scores. 
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Fig.  Comparison  of  Mean  Scores  in  Total  Arithmetic  Between 
Boys  and  Girls  of  the  Four  Alberta  Samples  on  the 
Iowa  Every  Pupil  Test  of  Basic  Arithmetic  Skills. 


* 
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1*  The  boys*  superiority  was,  with  one  exception,  main¬ 
tained  throughout  in  vocabulary  and  fundamental  knowledge, 
problem  solving  and  total  arithmetic.  The  exception  was 
where  the  town  girls  did  better  than  the  town  boys  in  total 
arithmetic. 

2*  The  girls  were  superior  to  the  boys  in  computational 
skills  except  in  the  urban  samples  where  the  boys  surpassed 
the  girls. 

3.  The  greatest  difference  in  mean  scores  between  the 
boys  and  girls  was  found  in  the  urban  group  in  vocabulary 
and  fundamental  knowledge,  problem  solving  and  total  arith¬ 
metic.  In  the  computational  skills  the  greatest  mean  dif¬ 
ference  occurred  in  the  graded  rural  sample. 

4.  The  degree  of  variability  of  the  scores  about  the 
mean  appears  quite  uniform  in  both  the  total  arithmetic  and 
subtest  scores.  The  noticeable  exceptions  occur  in  graded 
rural  and  ungraded  rural  schools.  It  would-  appear  that  the 
variability  of  the  boys1  scores  are  greater  in  the  ungraded 
rural  school  in  vocabulary  and  fundamental  knowledge,  the 
graded  rural  school  in  computational  skills,  and  in  both 
these  types  of  schools  in  total  arithmetic. 

Before  the  mean  scores  were  tested  for  statistical 
significance  the  influence  of  perfect  scores  on  the  obtained 
means  had  to  be  considered.  In  Part  II  of  the  test;  that  is, 
computational  skills,  many  of  the  students  received  perfect 
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scores.  In  the  other  two  subtests  only  one  girl  received  a 
perfect  score  in  vocabulary  and  fundamental  knowledge  and 
no  student  received  a  perfect  score  in  problem  solving. 

When  the  number  of  perfect  scores  in  the  computational  skills 
of  the  boys  and  girls  was  studied,  it  was  found  that  in  every 
case,  but  one,  the  distributions  with  the  highest  mean  scores 
also  had  the  greatest  percentage  of  perfect  scores.  The  lone 
exception  occurred  in  a  graded  rural  school  where  five  boys 
and  five  girls  recorded  perfect  scores.  Consequently,  any 
of  the  statistically  obtained  significances  in  Table  XVIII 
appear  valid.  When  the  critical  ratio  values  in  both  the 
computational  skills  and  total  arithmetic  were  considered 
along  with  the  number  of  perfect  scores,  in  no  case  did  it 
appear  that  the  obtained  significance  of  difference  would 
be  affected  by  the  perfect  scores. 

Probably  the  most  significant  finding  of  Table  XVIII 
is  that  when  the  differences  in  scores  for  total  boys  and 
total  girls  were  considered,  the  boys  were  found  to  be 
superior  to  the  girls  in  vocabulary  and  fundamental  knowledge, 
problem  solving,  and  total  arithmetic;  whereas,  in  the  com¬ 
putational  skills  the  superiority  of  the  girls  was  found. 
However,  some  reservation  must  be  placed  on  this  finding  for 
in  none  of  the  areas  were  there  significant  differences  re¬ 
corded  throughout*  The  two  most  noticeable  exceptions  were 
found  in  computational  skills  (where  the  urban  boys  exceeded 
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TABLE  XVIII 


SIGNIFICANCE  OF  DIFFERENCE  OF  MEAN 


SCORES  FOR  BOYS  AND  GIRLS  IN  ARITHMET IC AL  ACHIEVEMENT 


VOCABULARY 

AND  FUNDAMENTAL  KNOWLEDGE 


Sample 

md 

sed 

C.R. 

Sig. 

Urban 

2.93 

.70 

4.1? 

.01 

Town 

.13 

.89 

•  15 

nil 

G.R. 

1.14 

.90 

1.14 

nil 

U.R. 

1.37 

.92 

1.71 

nil 

T.G. 

1.29 

.43 

5.01 

.01 

PROBLEM  SOLVING 


Sample 

md 

SEd 

C.R. 

Sig. 

Urban 

1.81 

.41 

4.40 

.01 

Town 

1.37 

.33 

2.4? 

.01 

G.R. 

.14 

.39 

.24 

nil 

U.R. 

.33 

.39 

•  95 

nil 

T.G. 

1.14 

.26 

4.55 

.01 

COMPUTATIONAL  SKILLS 


Sample 

md 

C.R. 

Sig. 

Urban 

.37 

.49 

.73 

nil 

Town 

-1.34 

.63 

2.06 

•  05 

G.R. 

-2.63 

.74 

3.60 

.01 

U.R. 

-1.62 

.81 

2.00 

.05 

T.G. 

-1.01 

.33 

3.06 

.01 

TOTAL  ARITHMETIC 


Sample 

Md 

SHD 

C.R. 

Sig. 

Urban 

4.87 

1.35 

3.60 

.01 

Town 

-  .09 

1.78 

.05 

nil 

G.R. 

1.39 

1.96 

.86 

nil 

U.R. 

.95 

1.98 

.48 

nil 

T.G. 

1.75 

.88 

1.99 

•  05 

Note:  Mj)  —  Mean  Difference;  SEp  —  Standard  Error  of  the 

Difference;  C.R.  --  Critical  Ratio;  Sig.  —  Signi¬ 
ficance;  G.R.  —  Graded  Rural;  U.R.  —  Ungraded 
Rural;  T.G.  —  Total  Group. 


the  mean  of  the  urban  girls)  and  in  total  arithmetic  (where 
the  town  girls  exceeded  the  mean  of  the  town  boys).  In  order 
to  verify  this  finding  for  the  whole  province,  as  measured  by 
the  Iowa  Every  Pupil  Test  of  Basic  Arithmetic  Skills,  the 
samples  would  have  to  be  chosen  in  exact  proportion  to  the 
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number  of  pupils  in  the  four  types  of  schools  and  the  strati¬ 
fied  sample  formulas  applied  to  determine  the  significant 
difference  of  the  obtained  means. 

An  analysis  of  the  results  in  each  area  as  discovered 
by  this  survey  suggests  that: 

(a)  the  urban  boys  are  significantly  superior  to  the 
urban  girls  in  vocabulary  and  fundamental  knowledge,  problem 
solving,  and  total  arithmetic. 

(b)  the  town  boys  are  significantly  superior  to  the  town 
girls  in  problem  solving  but  the  reverse  is  true  in  computa¬ 
tional  skills. 

(c)  the  graded  rural  girls  were  significantly  superior 
to  the  graded  rural  boys  in  the  computational  skills. 

(d)  the  ungraded  rural  girls  are  significantly  superior 
to  the  ungraded  rural  boys  in  the  computational  skills. 

(e)  in  all  other  results  there  is  no  significant  dif¬ 
ference.  Thus,  the  obtained  differences  could  occur  in  more 
than  five  times  out  of  one  hundred. 

A  summary  of  these  findings  would  support  Blair T s 

statement  that  ,fboys  show  a  superiority  in  arithmetic 
74 

achi evement . 11  However,  this  superiority  was  not  signifi¬ 

cant  in  the  town,  graded  rural,  and  ungraded  rural  samples 
as  found  by  this  investigation.  It  should  also  be  noted 

74 

Glenn  Myers  Blair  and  others,  Educational  Psy¬ 
chology,  New  York:  The  Macmillan  Company,  1954.  p*  T5T 
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that  the  significant  superiority  of  the  graded  rural  girls 
in  intelligence,  as  measured  by  the  Otis  test,  was  not  suf¬ 
ficient  to  give  them  a  superiority  in  arithmetic,  as  measured 
by  the  Iowa  test. 

In  order  to  discover  the  difference  in  variability 
that  may  exist  between  boys  and  girls  in  arithmetical  achieve¬ 
ment  the  significant  differences  of  the  obtained  standard  de¬ 
viations  were  found.  Since  this  difference  was  statistically 
significant  in  only  two  cases  the  table  was  not  recorded  in 
this  study.  The  graded  rural  boys  showed  a  variability  signi¬ 
ficantly  greater  than  the  graded  rural  girls  in  the  computa¬ 
tional  skills.  Also,  the  variability  of  the  total  boys  was 
significantly  greater  than  the  total  girls  in  problem  solv¬ 
ing.  The  variability  between  the  graded  rural  boys  and  the 
graded  rural  girls  in  computational  skills  may  be  partially  a 
result  of  the  difference  in  their  respective  mental  ability. 

III.  SUMMARY  OF  FINDINGS 

1.  The  mental  ability  of  the  ungraded  rural  group, 
as  measured  by  the  Otis  Quick- Scoring  Mental  Ability  Test, 
was  significantly  below  the  level  of  the  city,  town,  and 
graded  rural  samples.  In  addition,  the  urban  group  obtained 
the  highest  mean  which  was  significantly  superior  to  the 
other  three  samples.  These  findings  are  in  agreement  with 
other  similar  studies. 
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2.  There  was  no  significant  difference  in  the 
variability  of  the  four  samples  in  mental  ability. 

3.  The  average  correlation  coefficients  between  the 
Otis  Quick-Scoring  Mental  Ability  Test  and  the  Iowa  Every 
Pupil  Test  of  Basic  Arithmetic  Skills  was  .63.  When  com¬ 
parisons  of  the  coefficients  were  made  between  total  arith¬ 
metic  and  the  subtests,  the  highest  coefficients  of  corre¬ 
lation  were  found  in  total  arithmetic.  Of  the  subtests, 
vocabulary  and  fundamental  knowledge  rani©  d  first,  followed 
by  problem  solving,  and  finally  computational  skills. 

4.  When  tested  against  the  null  hypothesis  theory, 
all  the  coefficients  of  correlation  were  found  to  be  a  sig¬ 
nificant  departure  from  z  ero  as  shown  in  Table  XIII. 

3.  When  sex  differences  were  compared  it  was  found 
that  the  girls  obtained  the  higher  mean  scores  in  mental 
ability  in  each  of  t he  four  types  of  schools  tested.  These 
differences  were  statistically  significant  in  the  graded 
rural  and  total  group  samples.  When  tested  for  homogeneity 
of  variance  no  significant  difference  was  found. 

6.  Comparison  of  sex  difference  in  arithmetic,  as 
measured  by  the  Iowa  Every  Pupil  Test  of  Basic  Arithmetic 
Skills,  showed  the  superiority  of  the  boys  in  total  arith¬ 
metic,  vocabulary  and  fundamental  knowledge,  and  problem 
solving.  The  girls  were  superior  to  the  boys  in  the  compu¬ 
tational  skills  except  in  the  urban  sample. 
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7.  When  comparison  of  the  significant  differences 
of  the  means  was  made  it  was  found  that:  the  urban  boys  were 
significantly  superior  to  the  girls  in  total  arithmetic, 
vocabulary  and  fundamental  knowledge,  and  problem  solving; 
the  town  boys  were  significantly  superior  to  the  town  girls 

in  problem  solving,  but  the  reverse  was  found  in  computational 
skills;  and  the  ungraded  rural  girls  showed  the  same  signifi¬ 
cant  superiority  to  the  ungraded  rural  boys  as  did  the  graded 
rural  girls  to  the  graded  rural  boys, 

8.  Significant  differences  in  the  variability  of 
the  boys  and  girls  were  found  in  only  two  of  the  twenty  rela¬ 
tionships  studied.  These  existed  in  the  graded  rural  and 
the  total  group  samples.  The  graded  rural  boys  showed  a  sig¬ 
nificantly  greater  variability  to  the  graded  rural  girls  in 
computational  skills  and  the  total  boys  were  significantly 
more  variable  to  the  total  girls  in  problem  solving. 
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CHAPTER  V 


COMPARISON  OP  ARITHMETICAL  ACHIEVEMENT 

The  main  purpose  of  this  arithmetic  survey  was  to 
determine  the  status  of  arithmetical  achievement  of  the 
Grade  VIII  pupils  in  Alberta  schools.  Learning  is  not 
static,  neither  are  methods  of  teaching.  In  view  of  these 
changing  conditions  two  questions  were  of  prime  interest. 
Eirst,  which  type  of  school  is  providing  the  most  effective 
educational  program  in  arithmetic?  Second,  how  does  arith¬ 
metical  achievement  of  Alberta  children  compare  with  that 
of  American  children?  In  order  to  find  an  answer  to  the 
first  question,  comparisons  were  made  between  the  mean 
scores  obtained  in  the  urban,  town,  graded  rural,  and  un¬ 
graded  rural  schools.  To  study  the  second  question  compari¬ 
sons  were  made  between  the  median  scores  of  the  four  types 
of  Alberta  schools  and  the  American  children  on  which  the 
norms  of  the  Iowa  Every  Pupil  Test  of  Basie  Arithmetic 
Skills  were  based. 

I.  COMPARISON  OE  ARITHMETICAL 
ACHIEVEMENT  IN  THE  POUR  ALBERTA  SAMPLES 

Previous  studies  made  comparing  urban  and  rural 
children  all  suggest  the  superiority  of  the  urban  pupils  in 
arithmetical  achievement.  The  environmental  influence  has 
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always  been  considered  a  strong  factor  in  the  development  of 
the  child*  Development  in  the  arithmetical  field  would  ap¬ 
pear  to  be  no  exception.  Chapter  IV  studied  the  relationship 
of  intelligence  and  sex  to  achievement  in  arithmetic*  Since 
mental  ability  was  found  to  be  a  strong  factor  in  determin¬ 
ing  success  in  arithmetic,  the  rural  children  could  not  be 
ejected  to  achieve  results  equal  to  those  obtained  by  the 
urban  children.  Blair  states  that  many  investigations 
"have  clearly  shown  the  remarkable  way  that  mental  growth 
may  be  facilitated  or  retarded  by  factors  present  in  the 
environment .w^  The  result  of  the  findings  in  intelligence 
in  the  previous  chapter  would  support  Blair fs  statement. 

ITrom  the  comparison  of  arithmetical  achievement  recorded 
in  this  chapter  it  would  appear  that  the  child1 s  environ¬ 
ment  as  well  as  his  intelligence  influenced  the  results. 

In  this  study  it  was  impossible  to  determine  the  degree  to 
which  mental  ability  and  environment  predicted  achievement 
in  arithmetic  as  achievement  quotient  tables  were  not  pro¬ 
vided.  Sex  differences  had  little  influence  in  determining 
differences  in  achievement  in  the  four  types  of  -Alberta 
schools,  since  the  number  of  boys  and  girls  in  each  area 
were  approximately  in  equal  proportions. 

Comparison  of  the  Distributions.  A  brief  study  of 
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Glenn  Myers  Blair  and  others,  Mucational  Psy¬ 
chology.  New  York:  The  Macmillan  Company,  1334.  p.  32. 
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the  obtained  distributions  was  essential  since  nearly  half 
of  the  distributions  were  significantly  skewed.  This  marked 
skewness  was  caused  by  a  large  number  of  perfect  scores  in 
Part  II  (computational  skills).  The  significance  of  skew¬ 
ness  and  the  number  of  perfect  scores  are  shown  in  Table  XIX. 

TABLE  XIX 

SIGNIFICANCE  OF  SKEWNESS  OF  TEE  DISTRIBUTIONS 
OBTAINED  FROM  RAW  SCORES  OF  THE  FOUR  ALBERTA  SAMPLES 
ON  THE  IOWA  ARITHMETIC  TEST 


P.S. 

Sk. 

O'sk 

C.R. 

Sig. 

Urban 

Part  I 

1 

-  .20 

.48 

.42 

... 

Part  II 

28 

-2.51 

.31 

7.35 

.01 

Part  III 

0 

.12 

.28 

.43 

Total 

0 

-2.81 

.99 

2.85 

.01 

Town 

Part  I 

0 

.8? 

.61 

1.47 

... 

Part  II 

11 

-2.52 

.44 

5.76 

.01 

Part  III 

0 

-  .52 

.36 

1.43 

... 

Total 

0 

-3.28 

1.15 

2.85 

.01 

Graded  Rural 

Part  I 

0 

.20 

.63 

.32 

Part  II 

10 

-2.0  9 

.51 

4.10 

.01 

Part  III 

0 

.23 

.5? 

.56 

Total 

0 

-1.68 

1.38 

1.22 

mm  mm  cm 

Ungraded  Rural 

-  .08 

Part  I 

0 

.64 

.12 

▼  -** 

Part  II 

9 

-1.15 

.55 

2.08 

.05 

Part  III 

0 

.21 

.40 

.53 

... 

Total 

0 

-2.08 

1.54 

1.35 

... 

Note:  P.S.  —  number  of  perfect  scores;  Sk.  —  Skewness; 

Osk  —  Standard  error  of  skewness;  C.R.  —  Critical 
Ratio;  Sig.  --  Significance 
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To  assist  further  in  the  analysis  of  these  distributions, 
comparative  frequency  curves  are  illustrated  in  Figures  IV 
and  V*  Skewness  of  the  distributions  was  found  by  the 
formula: 


Sk 


p90  +  P10  p 

2  50 


and  the  standard  error  of  skewness  by  the  formula: 

(Y  _ 

^sk  ~ 

as  suggested  by  Garrett.  The  percentage  of  perfect  scores 
in  Part  II,  the  computational  skills,  of  each  of  the  four 
samples  was:  urban  7*37,  town  — *  4#33 ;  graded  rural  — 
4*63,  and  ungraded  rural  —  4*48. 

An  analysis  of  these  findings  suggests  several 
important  considerations  which  are  necessary  when  interpre¬ 
ting  significance  of  difference  of  the  means*  In  all  four 
Alberta  samples  Part  II  distributions  were  significantly  and 
negatively  skewed#  In  the  urban  and  town  samples  this  aided 
in  significantly  skewing  the  total  arithmetic  results#  In 
all  the  other  cases  the  skewness  was  not  significant.  It 
should  be  noted  the  degree  of  significance  of  skewness  as 
indicated  by  the  critical  ratio  values  in  computational 
skills  ranks  the  distribution  as  follows:  urban,  town, 

7%enry  E#  Garrett,  Statistics  in  Psychology  and 
Education,  Few  York:  Longman,  Green  and  Company,  1347# 

pp*  220,  221. 
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Fig*  4.  Frequency  Curve  Distributions  of  the  Computational  Skills  Scores  of  the 
Four  Alberta  Samples 


Graded  Rural 
Ungraded  Rural 
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32.5  40.5  48.5  56.5  64.5  72.5  80.5  88.5  96.5 

Raw  Score  Units  of  the  Iowa  Test 

Fig.  5.  Frequency  Curve  Distributions  of  the  Total  Arithmetic  Scores  of  the  Four 
Alberta  Samples 
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graded  rural,  and  ungraded  rural.  These  are  in  the  same 
order  as  the  percentage  of  perfect  scores  stated  previously. 
These  facts  are  in  agreement  with  the  graphical  representa¬ 
tion  shown  in  Figure  IV.  Thus,  if  the  obtained  means  in  the 
distributions  rank  the  four  samples  in  the  same  order  it  is 
reasonable  to  assume  that  any  significant  differences  in  the 
obtained  means  would  be  valid.  The  limitation  of  this  method 
of  comparison  is  that  it  is  possible  that  some  significant 
differences  may  exist  which  would  not  be  indicated. 

When  consideration  was  given  to  the  kurtosis  of  the 
sixteen  distributions  only  one  showed  a  significant  depar¬ 
ture  from  the  normal.  In  vocabulary  and  fundamental  know¬ 
ledge  a  leptokurtic  distribution  was  obtained  with  the  urban 
group.  This  suggests  that  the  variability  of  the  urban 
group  in  vocabulary  and  fundamental  knowledge  is  distinctly 
different  from  what  could  normally  be  expected  providing 
this  trait  is  normally  distributed.  Since  the  obtained  dis¬ 
tributions  in  vocabulary  and  fundamental  knowledge  in  the 
other  three  samples  were  slightly  platykurtic  we  may  safely 
conclude  that  this  variation  in  the  urban  sample  was  a  result 
of  some  other  factor  apart  from  sampling.  Extensive  practice 
or  drill  may  have  been  a  possible  factor. 

Comparison  of  the  Means  and  Variabilities.  Comparison 
of  the  means  and  significance  of  means  of  urban,  town,  graded 
rural,  and  ungraded  rural  schools  in  Alberta  provided  a  few 
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unexpected  variations.  A  comparison  of  the  mean  scores  along 
with  the  corresponding  standard  deviations  are  found  in 
Table  AX. 


TABLE  XX 


COMPARISON  OP  MEAN  SCORES  OF  FOUR  ALBERTA  SAMPLES 


ON  THE  IOWA  ARITHMETIC  TEST 


VOCABULARY 

AND  FUNDAMENTAL  KNOWLEDGE  COMPUTATIONAL  SKILLS 


Sample 

N 

M 

S.D. 

Sample 

N 

M 

S.D. 

Urban 

380 

23.04 

6.96 

Urban 

380 

27.83 

4.80 

Town 

222 

23.51 

6.60 

Town 

222 

27.2  9 

4.84 

Graded  Rural 

213 

23.00 

6.34 

Graded  Rural 

213 

26.33 

5.34 

ungraded  Rural 

201 

22.30 

6.48 

Ungraded  Rural 

201 

24.98 

3.78 

PROBLEM  SOLVING  TOTAL  ARITHMETIC 


Sample 

N 

M 

S.D. 

Sample 

N 

M 

S.D. 

Urban 

380 

17.71 

4.10 

Urban 

380 

70.66 

13.68 

Town 

222 

17.61 

4.02 

Town 

222 

70.18 

13.20 

Graded  Rural 

213 

17.68 

4.24 

Graded  Rural 

213 

68.99 

14.32 

Ungraded  Rural 

201 

16.07 

4.26 

Ungraded  Rural 

201 

63.30 

13.92 

The  mean  scores  obtained  from  the  Iowa  Every  Pupil 
Test  of  Basic  Arithmetic  Skills  reveal  some  interesting 
facts  about  Alberta  children. 

In  total  arithmetic  the  four  schools  ranked  as  fol¬ 
lows:  urban,  town,  graded  rural,  and  ungraded  rural.  This 
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11 

is  the  same  order  that  Carmichael '*  1  found  when  comparing 
these  four  types  of  schools  in  reading.  The  same  general 
ranking  existed  in  each  of  the  subtests.  The  two  exceptions 
were  in  vocabulary  and  fundamental  knowledge  (where  the  mean 
of  the  town  exceeded  that  of  the  urban)  and  in  problem  solv¬ 
ing  (where  the  mean  of  the  graded  rural  exceeded  that  of  the 
town) . 

The  differences  in  the  obtained  means  of  the  urban, 
town,  and  graded  rural  schools  were  small  as  compared  to  the 
differences  found  when  comparing  the  ungraded  rural  means 
with  the  other  three  samples.  This  wide  variation  existed 
not  only  in  the  total  arithmetic  means  but  also  in  each  of 
the  subtests. 

When  comparison  was  made  between  the  variabilities 
of  the  four  Alberta  samples  it  was  found  that,  in  general, 
the  rural  schools  showed  greater  variability  than  the  urban 
and  town  schools.  The  only  exception  occurred  in  vocabulary 
and  fundamental  knowledge  where  the  reverse  was  true. 

In  order  to  determine  the  significant  difference 
between  the  obtained  means,  the  reliability  of  each  mean 
was  calculated  and  the  standard  error  of  the  difference  of 
means  was  found.  The  critical  ratio,  that  is,  the  differ¬ 
ence  between  the  two  means  divided  by  the  standard  error  of 

11 

1  Anne  Carmichael,  A  Survey  of  the  Achievement  of 
Alberta  School  Children  in  Reading.  M.Ed.  Thesis,  Univer¬ 
sity  of  Albert  a  ~  193 4~*  "pp.  18,27. 


fp 

.  3  .  .. 

to  ?. 

.  ..  -  o eb  10  ..  0/  •  i  :  Yy  .toe  :  •  ■  /.  o' 

-  s  .  }  6j  I  wot  sc  ■  s  ..  b  t  e.  .  j  d  DC  J  ©1 

_  ,  .  .  .  ‘ic  d  ■.  awoc  .■  3  : 

S  ..  o  8  ■  •  .0  d  .  . 

* 

.  •  •  •<  v  :;g  —  e  -  b c  ni  aoo  ooucTaib  ei/i 

.  .  ■  ,0  .  ..  .  ■  . . "Leo  '  ■  o:  oo  o  , o  b 

..  .  .  : .,  0 "  L  .  0/  ,V  •/  6  XI  b  /O  Y  .YOO  Ct  OdO  JO.O  Yl  8  O  Y Y:  2‘1  i  L  t" 

J  .  •  •.  .  J  .  .  -  •  ...  •  '■  .  -I  ••  :  . 

:  .  .  ...  ■  /  ....  o  i ■  9  idiis  ;  od  © . 

Y  JO  -  be  J  ...  JO  0 

•  .  .1  f  y:  -  \  eat  :•<-.< ...-  ve  st  eooo  ojy  oy.,  yscyoo  oyy 

fi  ...  ;  :;f  ..  .-..I  ■■■■•.■  yy.  y.5..,  oj.o  t  to 

d/38i  rfa  eloorloi 

.  .  *  08  J 

•  .  :  .  c.  O'  .  .  ■ •  ■  } , o  •  *1 3 . .  8 ■  • .  . '  ,v Of:  :1  j.  /' /  0. ©  Y'  i  1  i. ' "JL  b X! 0 
•  ■  '..-/cl  :  i  W  l,y  /].  u  0-i/-'  CO'-  oried/  bY  .  '  J  Or  bOO  (•:  J. 

.  :  .  .  :  .  :  ■  JO  t0  t  i  l.  d  .  :  0  ' 

,  d  ..  '  d  Ijl  l&i 

t  t  ....  0  0  *  :  *  ■  ■  Y  . 

0  •  ■  ,  ,  ..  .  :j  v.o  to  ;  .  o  ,  y. •  -v  v.j  j  ero  :.  .•  o .  •'  o  .,■ 


V  \ 

/_  .  ..! . _■.  t  'll  'J  r  •  'j  v:  JY.Y.  ....  .. 

.0,0  .  :  k:S.  i  ... 


•  .  . 


V,  0  ■/•  * 


« 


78 


the  difference  of  the  two  means,  was  then  compared  with 

78 

Garrett's  Htw  table  to  find  the  level  of  significance. 

These  statistics  are  found  in  Table  XXI.  The  negative  sign 
in  each  section  of  the  table  indicates  the  superiority  of 
the  last  group  mentioned.  The  comparisons  made  in  each  sec¬ 
tion  are  in  vocabulary  and  fundamental  knowledge  (Part  I), 
computational  skills  (Part  II),  problem  solving  (Part  III), 
and  total  arithmetic  (Total). 

A  study  of  the  significance  of  differences  between 
the  means  of  the  four  types  of  Alberta  schools  revealed  the 
following  facts. 

1.  In  total  arithmetic  and  in  each  of  the  subtests  the 
urban,  town,  and  graded  rural  schools  were  significantly 
superior  to  the  ungraded  rural  schools  as  measured  by  the 
Iowa  Every  Pupil  Test  of  Basic  Arithmetic  skills.  This  is 
in  agreement  with  other  related  studies.  In  the  previous 
chapter  of  this  study  the  ungraded  rural  pupils  were  reported 
as  being  significantly  inferior  in  mental  ability  as  measured 
by  the  Otis  test.  Consequently,  we  may  conclude  that  this 
difference  in  arithmetical  achievement  is  the  result  of  intel¬ 
lectual  as  well  as  environmental  conditions.  Since  environ¬ 
ment  is  considered  to  have  a  direct  influence  in  mental  growth 
as  measured  by  tests  of  intelligence  it  would  appear  that  the 
environmental  conditions  were  the  most  influential  cause  of 
this  difference  in  achievement  in  arithmetic. 

^Garrett.  on.  cit..  p.  190. 
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TABLE  XXI 

SIGNIFICANCE  OF  DIFFERENCE  BETWEEN  THE  MEAN  SCORES 
IN  ARITHMETIC  OF  THE  FOUR  ALBERTA  SAMPLES 


URBAN  AND  TOWN  TOWN  AND  GRADED  RURAL 


“d 

SEd 

U .  R  * 

Sig. 

3Ed 

G.R. 

Sig. 

Part  I 

-.27 

.57 

.47 

nil 

Part  I 

.31 

.63 

.49 

nil 

Part  II 

.56 

.41 

1.37 

nil 

Part  II 

.96 

.50 

1.92 

nil 

Part  III 

.10 

.34 

.29 

nil 

Part  III 

-.07 

.40 

.18 

nil 

Total 

.48 

1.13 

.43 

nil 

Total 

1.19 

1.32 

.90 

nil 

URBAN 

AND  GRADED  RURAL 

TOWN  AND  UNGRADED 

i  RURAL 

md 

sed 

G.R. 

Sig. 

md 

SEj} 

G.R. 

Sig. 

Part  I 

.04 

.57 

.07 

nil 

Part  I 

3.01 

.64 

4.73 

.01 

Part  II 

1.52 

.45 

3.37 

.01 

Part  II 

2.31 

•  52 

4.44 

.01 

Part  III 

.03 

.36 

.08 

nil 

Part  III 

1.54 

.40 

3.82 

.01 

Total 

1.67 

1.21 

1.38 

nil 

Total 

6.68 

1.32 

5.07 

.01 

URBAN  AND  UNGRADED  RURAL 

GRADED  RURAL  AND  UNGRADED  RURAL 

md 

sed 

G.R. 

big. 

md 

3Ed 

G.R. 

Sig. 

Part  I 

2.?4 

.58 

4.72 

.01 

Part  I  - 

2.70 

.64 

4.22 

.01 

Part  II 

2.37 

.43 

6.02 

.01 

Part  II 

1.35 

.56 

2.42 

.03 

Part  III 

1.64 

.37 

4.48 

.01 

Part  III 

1.61 

.41 

3.97 

.01 

Total 

7.16 

1.21 

5.92 

.01 

Total 

5.49 

1.3? 

3.95 

.01 

Note:  Mp  --  Mean  Difference;  SE^  ~~  Standard  Error  of  the 

Difference;  G.R.  —  Critical  Ratio;  Sig.  — •  Level 
of  Significance, 


2.  In  neither  total  arithmetic  nor  any  of  the  subtests 
did  the  urban  pupils  show  a  significant  superiority  to  the 
town  pupils.  In  fact,  in  vocabulary  and  fundamental  knowledge 
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the  town  children  showed  an  insignificant  superiority  to  the 
urban  children. 

3.  The  urban  pupils  obtained  a  significant  superiority 
to  the  graded  rural  in  the  computational  skills.  In  total 
arithmetic  and  the  other  two  subtests  their  superiority  was 
insignificant,  The  comparatively  good  attainment  of  the 
graded  rural  pupil  suggests  that  the  superiority  of  the 
graded  rural  children  to  the  ungraded  rural  children  was 
largely  a  result  of  differences  in  school  environment,  since 
the  heme  environment  of  the  graded  rural  and  ungraded  rural 
pupils  is  similar. 

when  differences  in  the  mean  scores  of  the  town 
pupils  and  graded  rural  pupils  were  compared,  in  none  of  the 
cases  was  the  difference  statistically  significant.  In  the 
computational  skills  the  critical  ratio  value  of  l.?2  ap¬ 
proached  the  .03  level  of  significance.  However,  in  problem 
solving  the  graded  rural  children  showed  an  insignificant 
superiority  to  the  town  children. 

Irom  these  findings  it  is  apparent  that  the  town 
and  graded  rural  schools  are  obtaining  standards  in  arith¬ 
metical  achievement  which  are  favorable  in  view  of  the  urban 
standards.  Their  only  lack  appears  to  be  in  computational 
skills.  The  ungraded  rural  children,  however,  are  consider¬ 
ably  lower  in  attainment  in  arithmetic  as  found  by  this 
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when  the  variability  of  the  four  Alberta  samples  was 
analyzed  it  was  found  that  the  only  distributions  which 
showed  significant  difference  in  variability  were  those  com¬ 
paring  computational  skills.  All  variations  which  existed 
in  the  other  distributions  were  non  significant,  fable  XXII 
reports  the  significant  differences  in  variability  of  the 
distributions  in  computational  skills. 

TABLE  XXII 

SIGNIFICANCE  OF  DIFFERENCE  OF  TEE  STANDARD  DEVIATION 
SCORES  IN  COMPUTATIONAL  SKILLS  OF  THE  FOUR  ALBERTA  SAMPLES 


Sample 

S.D. 

sdd 

sed 

C.R. 

Sig. 

Urban 

Town 

4.80 

4.84 

-.04 

.17 

.23 

.29 

.14 

nil 

Urban 

Graded  Rural 

4.80 

5.54 

••74 

.17 

.27 

.52 

2.32 

.03 

Urban 

Ungraded  Rural 

4.80 

5.78 

-♦98 

.17 
.2  9 

.34 

2.92 

.01 

Town 

Graded  Rural 

4.84 

5.54 

-.70 

.23 

.27 

.33 

2.00 

.05 

Town 

Ungraded  Rural 

4.84 

5.78 

-.94 

.23 
.2  9 

.37 

2.55 

.03 

Graded  Rural 
Ungraded  Rural 

5.54 

5.78 

-.24 

.27 

.29 

.39 

.61 

nil 

Note:  S.D.  —  Standard  Deviation;  SDp  --  Standard  Deviation 
Difference;  SEq' —  Standard  Error  of  the  Standard 
Deviation;  SE^  --  Standard  Error  of  the  Difference 
Between  Standard  Deviations;  C.R.  —  Critical  Ratio; 
Sig.  --  Significance. 
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It  should  be  noted  that  the  increasing  variability 
of  the  samples  ascends  in  the  order:  urban,  town,  graded 
rural,  and  ungraded  rural.  This  is  the  reverse  order  to 
which  the  means  and  percentage  of  perfect  scores  ranked. 

The  study  of  the  skewness  of  these  distributions  showed 
that  they  were  all  significantly  and  negatively  skewed. 

Figure  IV  graphically  illustrated  these  features.  These 
factors  all  suggest  that  the  significant  differences  in  the 
standard  deviations  were  the  result  of  the  computational 
problems  of  the  test  being  too  easy  to  adequately  test  the 
Grade  VIII  students.  Consequently,  it  is  quite  possible 
that,  in  reality,  there  is  no  significant  differences  in  the 
variability  of  the  four  Alberta  samples  with  respect  to  com¬ 
putational  skills.  Since  this  seems  to  be  the  most  likely 
solution  for  the  differences  exhibited  in  Table  2X1 1  it 
would  be  unreasonable  to  attempt  to  explain  these  differences 
in  variability  in  any  other  way.  These  findings,  in  relation 
to  Part  II  (computational  skills)  of  this  arithmetic  test,  do 
not  invalidate  the  findings  with  respect  to  significant  dif¬ 
ferences  which  existed  between  the  means,  but  rather  may 
limit  the  number  which  actually  exist. 

II.  COMPARISON  OF  ALBERTA 
ARITHMETICAL  ACHIEVEMENT  WITH  THE  IOWA  TEST  NORMS 

Few  comparative  studies  have  been  reported  in  which 
Alberta  children,  as  groups,  were  compared  in  arithmetical 
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achievement  with  standardized  test  norms.  Erom  the  infor¬ 
mation  this  writer  has  received  concerning  comparisons  that 
have  been  made,  the  -Alberta  children  have  always  achieved 
favorable  results.  This  does  not  appear  to  be  substantiated 
by  the  present  study. 

It  would  be  inconsistent  to  make  comparisons  with 
the  norms  of  the  standardized  test  used  without  first  con¬ 
sidering  the  basis  of  the  norms.  Tait  gives  a  fairly  com¬ 
plete  summary  of  the  procedure  that  was  used  in  determining 
the  Iowa  Battery  norms. 

The  norms  of  the  Iowa  Every-Pupil  Test  of  Basic 
Skills  were  derived  from  the  Iowa  Every  Pupil 
Testing  Programs  for  1?40,  1^41,  1?42,  and  1?43. 

Prom  the  participants  in  each  of  these  programs, 
approximately  30,000  pupils  were  selected  as  a 
sample  for  the  establishment  of  norms.  The  norms 
reported  are  based  upon  a  combination  of  four  such 
samples  or  a  total  of  136,831  pupils.  The  pupils 
were  located  in  more  than  330  different  school 
systems  distributed  in  Grades  III  -  VIII. 

The  schools  involved  in  the  Iowa  program  are 
located  in  communities  that  range  in  population 
from  a  few  hundred  to  more  than  200,000,  the 
majority  numbering  between  1,000  and  30,000.  All 
are  graded  public  schools;  no  one-room  rural  schools 
are  Included.  The  majority  are  Iowa  schools;  60,600 
pupils  were  tested  in  schools  located  in  Illinois, 
Missouri,  Minnesota,  Nebraska,  Wisconsin,  Oklahoma, 
Arizona,  New  York,  New  Mexico,  Montana,  and  the 
Dakotas. 79 

Since  most  of  the  pupils  came  from  communities  with  popula¬ 
tions  ranging  from  1,000  to  30,000,  this  would  be  comparable 
to  the  towns  and  cities  of  Alberta. 

None  of  the  pupils  came  from  one-room  rural  schools. 
In  view  of  previous  findings,  the  ungraded  rural  Alberta 
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pupils  could  not  be  expected  to  achieve  results  equal  to 
those  of  the  test  norms# 

Comparison  of  the  Medians.  Originally  it  was 
planned  to  compare  the  means  of  the  Alberta  samples  with 
the  means  of  the  standardized  test,  however,  when  the  Grade 
VIII  percentile  norms  of  the  Iowa  livery  Pupil  Test  of  Basic 
Arithmetic  Skills  were  tested  for  skewness,  their  distribu¬ 
tions  were  found  to  be  skewed  as  greatly  as  those  of  the 
Alberta  samples.  Consequently,  the  means  and  the  medians 
were  not  the  same#  However,  the  J?0th  percentile  is  the 
median,  thus  this  appeared  to  be  the  most  valid  method  of 
comparing  the  Alberta  samples  with  the  norms  of  the  Iowa 
test#  When  making  these  comparisons  the  standard  error  of 
the  difference  of  the  medians  was  considered  to  be  equal  to 
the  standard  error  of  the  Alberta  sample  median#  This  was 
acceptable  since  the  established  norms  based  on  a  large  N 
were  very  reliable#  For  a  further  discussion  of  this  pro¬ 
cedure  see  Chapter  II,  pages  17  -  19* 

Since  most  of  the  Alberta  pupils  were  tested  during 
the  latter  part  of  April  they  had  an  equivalent  grade  level 
of  the  eighth  grade  and  the  eighth  month.  From  the  grade 
equivalent  tables,  corresponding  raw  scores  were  obtained# 
Table  XXIII  compares  the  corresponding  medians  obtained  by 
the  urban,  town,  graded  rural,  and  ungraded  rural  schools 
of  Alberta  with  the  expected  medians  as  supplied  by  the 
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manual  of  the  Iowa  Every  Pupil  Test  of  Basic  Arithmetic 
Skills*  No  direct  comparisons  will  be  made  in  this  part  of 
the  chapter  between  Alberta  samples  as  this  was  considered 
previously  when  comparisons  were  made  between  the  means. 

TABLE  XXIII 

COMPARISON  OF  MEDIAN  SCORES  OF  THE  FOUR  ALBERTA  SAMPLES 
WITH  THE  TEST  NORMS  OF  THE  IOWA  EVE  HI  PUPIL  TEST 
OF  BASIC  ARITHMETIC  SKILLS 


Urban 

Town 

Graded 

Rural 

Ungraded 

Rural 

Iowa 

Test 

Vocabulary  and 
Fundamental  Knowledge 

25.53 

26.34 

24.91 

22.58 

26.50 

Computational  Skills 

29.25 

28.58 

27.26 

25.40 

29.25 

Problem  Solving 

17.66 

17.78 

17.55 

16.16 

17.67 

Total  Arithmetic 

72.20 

72.25 

69.94 

64.88 

72.50 

Several  interesting,  though  somewhat  disturbing, 
results  were  found.  In  all  cases,  except  two,  the  medians 
of  the  Alberta  sample  were  lower  than  the  medians  of  the  test 
norms*  These  two  exceptions  were  the  superior  showing  of  the 
town  pupils  in  problem  solving,  and  the  equal  showing  of  the 
urban  pupils  in  computational  skills*  The  best  results  of 
the  Alberta  pupils  as  a  group  were  found  in  problem  solving; 
whereas,  the  poorest  results  appeared  to  be  in  vocabulary 
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and  fundamental  knowledge.  A  graphical  illustration  of  the 
deviation  of  the  Alberta  sample  medians  from  the  medians  of 
the  test  norms  is  given  in  Figure  VI.  To  assist  further  in 
analyzing  these  results  the  significant  departures  of  the 
Alberta  sample  medians  from  the  test  medians  were  found  as 
shown  in  Table  XXIV.  The  negative  sign  indicates  the  supe¬ 
riority  of  the  Alberta  sample. 

TABLE  XXIV 

SIGNIFICANCE  UF  DIFFERENCE  BETWEEN  THE  MEDIAN  sCOREd 
OF  THE  FOUR  SMPLES  OF  ALBERTA  CHILDREN  AND  THE  TEST  NORMS 


Sample 

MdnD 

sed 

kD  •  R  • 

Signi ficance 

Ur  b  an 

Part  I 

1.17 

.45 

2.60 

nil 

Fart  II 

.00 

.51 

.00 

nil 

Part  III 

.01 

.27 

.04 

nil 

Total 

.50 

.  00 

.54 

nil 

Town 

Part  I 

.16 

.56 

.29 

nil 

Part  II 

.67 

.41 

1.65 

nil 

Part  III 

-.11 

.54 

.52 

nil 

Total 

.27 

1.11 

.24 

nil 

Graded  Rural 

2.84 

Part  I 

1.59 

.56 

.01 

Part  II 

1.99 

.48 

4.15 

.01 

Part  III 

.12 

.57 

.52 

nil 

Total 

2.56 

1.23 

2.08 

.05 

Ungraded  Rural 

.67 

Part  I 

4.12 

6.15 

.01 

Part  II 

5.85 

.51 

7.55 

.01 

Part  III 

1.51 

.58 

5.97 

.01 

Total 

7.62 

1.25 

6.20 

.01 

Note:  Mdnj)  —  Median  Difference;  SEp  —  Standard  Error  of 
the  Difference;  C.R.  —  Critical  Ratio. 
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Fig.  6.  Deviation  of  Median  Scores  in  Raw  Score  Units  of  the 
Four  Alberta  Samples  from  the  Norms  of  the  Iowa 
Every  Pupil  Test  of  Basic  Arithmetic  Skills. 
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Several  factors  are  apparent  from  Table  XXIV.  The 
graded  rural  and  the  ungraded  rural  pupils  were  significantly 
below  the  test  norms  in  total  arithmetic  and  most  of  the  sub¬ 
tests.  Only  in  problem  solving  was  the  difference  between 
the  medians  insignificant  for  the  graded  rural  pupils.  The 
urban  children  were  significantly  below  the  test  medians  in 
vocabulary  and  fundamental  knowledge.  In  the  other  three 
parts  of  the  test  the  differences  were  insignificant.  In 
no  case  was  the  town  children’s  median  significantly  below 
that  of  the  test  norms;  in  fact,  in  problem  solving  they 
were  insignificantly  superior  to  that  of  the  test  norm. 

The  total  results  of  these  comparisons  with  the 
norms  of  the  Iowa  Every  Pupil  Test  of  Basic  Arithmetic 
Skills  would  suggest  that  some  improvement  on  the  part  of 
the  Alberta  children  in  Grade  VIII  would  be  desirable.  Al¬ 
though  the  town  and  urban  children  compared  satisfactorily 
in  most  of  the  areas  tested,  there  appears  to  be  a  definite 
deficiency  in  arithmetical  achievement  of  the  rural  pupils. 
This  is  particularly  true  of  the  ungraded  rural  children. 
However,  it  must  be  remembered  that  no  one-room  schools  were 
included  when  the  norms  were  established. 

Since  the  Iowa  test  places  considerable  emphasis  on 

go 

meaning  and  understanding  as  suggested  by  Ayers,  there 

^Frederick  L.  Ayers,  "Review  of  the  Iowa  Every  Pupil 
Test  of  Basic  Skills,”  The  Third  Mental  Measurements  Year¬ 
book.  editor,  Oscar  K.  Bur  os,  19.52*  pp*  23  -  41. 
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seems  some  reason  to  believe  that  not  enough  stress  has  been 
placed  on  this  phase  of  teaching  in  Alberta  schools.  The 
favorable  showing  that  Alberta  children  have  made  on  other 
standardized  tests,  which  presumably  do  not  stress  these 
characteristics  to  the  same  extent,  adds  support  to  the 
opinion  that  not  enough  emphasis  is  being  placed  on  meaning¬ 
ful  arithmetic. 

If  the  assumption  were  made  that  Alberta  children 
twelve  to  fifteen  years  ago  were  equal  in  achievement  in 
arithmetic  to  those  in  the  United  States  on  which  the  norms 
of  the  test  were  based,  then  we  could  conclude  that  no  im¬ 
provement  in  arithmetic  has  taken  place  in  the  last  twelve 
years  in  Alberta.  In  fact,  the  results  of  this  study  would 
show  a  slight,  but  probably  insignificant  deterioration. 

Since  no  validity  can  be  given  for  the  assumption,  the  con¬ 
clusion  could  not  be  accepted  as  authentic. 

The  environmental  and  intellectual  factors  again 
appear  to  play  a  prominent  part  in  the  achievement  of  the 
Alberta  children.  The  ungraded  one-room  rural  school  pupils 
were  considerably  lower  than  the  test  norms,  whereas  the 
town  and  urban  pupils  were  only  slightly  below.  The  greatest 
single  factor  causing  this  wide  difference  in  achievement 
appears  to  be  the  school  environment  or  lack  of  it.  Charac¬ 
teristics  of  the  ungraded  rural  school  such  as  the  multipli¬ 
city  of  grades,  lack  of  adequate  time  for  instruction  in  each 
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grade,  lack  of  facilities,  inexperienced  teachers,  length  of 
teacher  service,  and  limited  supervision  results  in  the  lower 
attainment  of  the  ungraded  rural  pupils.  Furthermore  the 
school  attendance  of  rural  children  often  is  more  irregular 
than  that  of  urban  children  as  a  result  of  the  distance  from 
school,  weather  and  road  conditions,  and  farm  labor  require¬ 
ments.  Improved  classroom  accommodation  and  more  congenial 
teaching  conditions  of  the  centralized  schools  were  reported 

8l 

by  the  superintendents  to  reflect  in  the  quality  and  re¬ 
sults  of  instruction.  Intelligence  and  interest  also  play  a 
prominent  part  in  the  ultimate  success  or  failure  of  children. 

III.  SUMMARY  OF  FINDINGS 

1.  The  distributions  of  the  scores  in  the  computa¬ 
tional  skills  were  all  significantly  and  negatively  skewed. 
This  was  caused  by  the  fact  that  many  of  the  pupils  received 
perfect  scores.  The  most  significant  skewness  occurred  in 
the  urban  sample,  followed  in  order  by  the  town,  graded 
rural,  and  ungraded  rural. 

2.  In  total  arithmetic  the  urban  pupils  obtained  the 
highest  mean  scores  whereas  the  ungraded  rural  the  lowest. 

The  general  order  of  achievement  in  both  total  arithmetic  and 
sub tests  was:  urban,  town,  graded  rural  and  ungraded  rural. 

8l 

Forty  Seventh  Annual  Report.  Department  of  Educa¬ 
tion,  19J?2.  p*  21. 
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The  differences  in  the  means  of  the  urban,  town,  and  graded 
rural  schools  were  small  in  comparison  to  differences  exist¬ 
ing  between  ungraded  rural  and  each  of  the  other  three  types 
of  schools. 

3.  The  mean  differences  in  the  computational  skills 
between  urban  and  graded  rural  pupils  and  in  all  mean 
comparisons  involving  the  ungraded  rural  school  were  sta¬ 
tistically  significant.  The  other  mean  comparisons  were 
insignificant. 

4.  In  general,  the  rural  schools  showed  greater 
variability  than  the  urban  and  town  schools.  However,  this 
greater  variability  was  statistically  insignificant. 

3.  Comparisons  between  the  medians  of  the  four 
Alberta  samples  and  the  norms  of  the  Iowa  Every  Pupil  Test 
of  Basic  Arithmetic  Skills  stress  the  superiority  of  the 
American  children  on  which  the  test  norms  were  based.  Only 
in  one  case,  where  the  town  pupils  were  above  the  test  norms 
in  problem  solving,  did  the  Alberta  pupils  do  better.  The 
best  results  of  the  Alberta  children  were  found  in  problem 
solving;  whereas  the  poorest  results  were  in  vocabulary  and 
fundamental  knowledge. 

6.  The  graded  rural  pupils  (except  in  problem 
solving)  and  the  ungraded  rural  pupils  were  significantly 
below  the  medians  of  the  test  norms.  The  medians  of  the 
town  and  urban  pupils  were  not  a  significant  departure 
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from  the  test  norms  except  in  vocabulary  and  fundamental 
knowledge  where  the  urban  pupils  were  significantly  below. 
The  relatively  poor  attainment  of  the  ungraded  rural  pupils 
was  apparent. 
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CHAPTER  VI 


CONCLUSIONS  AND  RECOMMENDATION^ 

The  main  purpose  of  this  investigati on  was  to  deter¬ 
mine,  as  reliably  as  possible,  the  status  of  arithmetical 
achievement  of  the  Grade  VIII  pupils  in  the  Province  of 
Alberta.  To  assist  in  this  study  some  knowledge  of  the  men¬ 
tal  abilities  of  the  students  tested  was  desirable.  To 
measure  these  two  aspects  of  education  the  Iowa  Every  Pupil 
Test  of  Basic  Arithmetic  Skills  and  the  Otis  Q,uick-Scoring 
Mental  Ability  Test  were  used. 

Conclusions.  The  conclusions  based  on  the  data  ac¬ 
cumulated  from  four  types  of  Alberta  schools  may  be  summarized 
as  follows  : 

1.  On  verbal  tests  of  mental  ability  the  urban  chil¬ 
dren  demonstrate  a  superiority  to  children  from  town,  graded 
rural,  and  ungraded  rural  schools.  The  greatest  differences 
among  the  four  groups  exist  when  comparisons  are  made  between 
the  ungraded  rural  children  and  children  from  the  other  three 
types  of  schools.  The  relatively  good  attainment  of  the 
graded  rural  pupils  suggests  that  the  school  environment  was 
largely  responsible  for  the  differences  that  occur.  The  fami¬ 
liarity  of  the  pupils  with  tests  of  mental  ability  also  ap¬ 
pears  to  influence  the  results. 

2.  The  Alberta  school  children  compare  favorably 
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with  the  norms  of  the  mental  ability  test.  The  results  ob¬ 
tained  by  ungraded  rural  children  are  not  too  alarming  from 
the  mental  ability  viewpoint. 

3.  The  average  correlation  coefficient  of  .63 
between  the  Otis  Quick- Scoring  Mental  Ability  Test  and  the 
Iowa  Every  Pupil  Test  of  Basic  Arithmetic  Skills  suggests 
that  there  is  a  strong  definite  relationship  between  intel¬ 
ligence  and  arithmetical  achievement.  However,  it  was  found 
that  this  correlation  is  not  as  significant  when  compared 
with  the  individual  subtests. 

4.  On  the  Otis  Quick-Scoring  Test  of  Mental  Ability 
the  girls  demonstrate  a  superiority  over  the  boys;  however, 
this  superiority  was  not  significant  in  three  of  the  four 
types  of  schools  tested.  The  verbal  nature  of  the  test  ap¬ 
pears  to  be  the  prime  factor  in  this  consistent  result. 

3.  The  boys  show  a  general  superiority  over  the 
girls  in  arithmetic,  although  in  many  cases  it  is  not  sig¬ 
nificant.  However,  in  the  computational  skills  the  girls 
appear  more  efficient.  The  superiority  of  the  girls  in  the 
computational  skills  does  not  appear  to  exist  in  urban 
schools. 

6.  The  Iowa  Every  Pupil  Test  of  Basic  Arithmetic 
Skills  does  not  adequately  measure  the  superior  Grade  VIII 
students  in  the  computational  skills.  When  used  as  a  survey 
test  it  has  some  limitations:  however,  for  normal  classroom 
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use  and  individual  diagnosis  it  appears  quite  reliable. 

7.  The  urban  schools  appear  to  provide  the  most 
efficient  type  of  arithmetical  instruction,  but  this  supe¬ 
riority  appears  to  be  significant  only  when  compared  with 
the  ungraded  rural  schools.  The  results  suggest  that  the 
ungraded  rural  schools  are  also  significantly  below  the 
standards  of  the  town  and  graded  rural  schools. 

8.  The  standardization  group  of  the  Iowa  Every 
Pupil  Test  of  Basic  Arithmetic  Skills  appears  superior  to 
the  Alberta  children  in  arithmetic.  In  only  one  of  the 
sixteen  cases  did  the  Alberta  group  exceed  the  median  of 
the  standardization  group.  However,  this  difference  was 
not  statistically  significant  in  every  case.  The  town  and 
urban  pupils  do  not  appear  to  be  significantly  below  the 
test  norms.  The  very  poor  attainment  of  the  ungraded  rural 
pupils  suggests  some  cause  for  concern. 

?.  Of  the  three  subtests  the  Alberta  children  ap¬ 
pear  to  be  the  most  efficient  in  problem  solving;  their 
lowest  scores  being  obtained  in  vocabulary  and  fundamental 
knowledge.  If  the  Iowa  test  tests  meaningful  arithmetic 
then  the  results  suggest  that  more  stress  should  be  placed 
on  understanding  and  meaning  in  the  Alberta  schools,  par¬ 
ticularly  in  fundamental  knowledge. 

Re c oinme ndat ions.  From  the  conclusions  derived  the 
following  recommendations  are  suggested: 
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1.  That  every  effort  be  made  by  persons  responsible 
to  encourage  experienced  and  qualified  teachers  to  teach  in 
the  ungraded  rural  schools. 

2.  That,  other  factors  being  equal,  the  organizing 
of  graded  rural  schools  be  encouraged.  This  should  result 
in  improved  achievement  of  ungraded  rural  pupils. 

3#  That  further  testing  programs  be  considered  to 
evaluate  periodically  Alberta  standards  and  to  provide  un¬ 
biased  information  concerning  Alberta  schools. 

4.  That  Alberta  norms  be  established  for  the  Iowa 
Every  Pupil  Test  of  Basic  Arithmetic  skills  so  that  the 
classroom  teacher  may  better  evaluate  his  class  by  comparing 
them  with  Alberta  standards. 

3.  That,  in  Alberta,  teachers  be  encouraged  to  place 
more  stress  on  understanding  and  meaning  in  arithmetic. 
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March  18,  1955 


The  Faculty  of  Education  and  the  Alberta  Advisory 
Committee  on  Educational  Research  are  sponsoring  research 
in  the  arithmetic  field  and  wish  to  secure  Alberta  data 
based  on  a  sampling  of  urban,  town,  village  and  ungraded 
schools,  We  hope  to  have  Iowa  Every-Pupil  Tests  of 
achievement  in  Arithmetic  and  the  Otis-Quick  Scoring  Mental 
Ability  Test  administered  in  March  or  early  April  to  Grade  V 
and  Grade  VIII  pupils  of  representative  schools  and  are 
asking  for  your  cooperation. 

You  will  note  that  your  area  has  been  selected 
for  testing  purposes  as  part  of  a  representative  sample  of 
the  schools  of  the  Province.  The  Department  of  Education 
is  particularly  interested  in  the  project  and  has  assured' 
us  of  its  wholehearted  cooperation. 

It  will  require  approximately  two  hours  to  administer 
the  tests.  In  return  we  will  mark  all  tests  and  supply  you 
with  a  statement  of  results  for  your  school  records.  We  hope 
that  you  and  your  Board  will  cooperate  with  us  in  this  project. 

In  order  to  get  the  study  under  way  would  you  please 
complete  and  return  the  enclosed  questionnaire?  If  your 
answer  is  favorable  we  will  forward  testing  materials  and 
instructions  in  the  near  future. 

Hoping  for  your  cooperation,  I  am 

Yours  sincerely. 


WEH/dh 


W,  E.  Hodgson 
ASSOCIATE  PROFESSOR 
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QUESTIONNAIRE  TO  SUPERINTENDENT 


1.  I  will  be  willing  to  cooperate  with  you  in 

the  Arithmetic  research  sponsored  by  the  Faculty 
of  Education  and  the  Alberta  Advisory  Committee 
on  Educational  Research. 

Yes  _  No  _ 

2,  Have  the  Iowa  Every-Pupil  Tests  been 
administered  in  your  school  within  the  last 
two  years? 


Yes  _  No  _ _ 

3.  How  many  pupils  are  enrolled  in  the  classroom 
selected  from  your  school 

in  Grade  V? 


in  Grade  VIII? 


iu  All  tests  are  to  be  machine  scored }  and 

consequently  special  graphite  pencils  must  be 
used  in  marking  the  tests.  Are  you  able  to 
obtain  a  supply  of  these ] 

Yes  No 


Superintendent 


School  Address 

Please  return  immediately  to  W,  E.  Hodgson 

Faculty  of  Education 
University  of  Alberta 
Edmonton 5  Alberta 
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FACULTY  OF  EDUCATION 


UNIVERSITY  OF  ALBERTA 


Edmonton,  Alberta 
April  2,  1955 


To  Cooperating  Principals,  Superintendents  and  Teachers: 

It  has  been  most  gratifying  to  receive  a  constant  stream 
of  letters  offering  willing  cooperation  in  the  University 
sponsored  arithmetic  research  project. 

The  study  is  designed  to  gather  an  authoritative  body  of 
information  concerning  achievement  in  arithmetic  in  Alberta. 
The  sample  of  2000  is  large  enough  to  justify  confidence  in 
the  results.  It  is  distributed  throughout  four  groups: 

Urban,  the  Town,  the  Graded  Rural,  and  the  Ungraded  Rural 
sections  of  the  school  population.  The  sample  is  randomized 
in  such  a  manner  as  to  insure  that  the  results  will  reflect 
accurately  provincial  achievement  in  arithmetic. 

This  is  the  second  major  study  of  its  kind  in  Alberta, 
and  we  are  delighted  that  you  have  agreed  to  cooperate  toward 
its  completion.  We  hope  that  the  results  will  constitute  a 
contribution  to  education  in  the  province.  The  plan  is  to 
complete  the  marking  early  in  May,  the  statistical  analysis 
early  in  1956,  and  then  to  make  the  final  reports  widely 
available . 


Yours  sincerely, 


Velma  I.  Miller 


W.  Eric  Hodgson 
Faculty  of  Education 


■■  ■  ;  ■ 
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GRADES  V  &  VIII  IN  AIBERTA  SCHOOLS 


I*  Introduction  -  A  comparative  study  of  arithmetic  achievement 
as  measured  by  the  Iowa  Every  Pupil  Test  in 
Arithmetic  (5-9) *  of  a  random  sampling  of 
approximately  one  thousand  Grade  V  pupils  and 
one  thousand  Grade  VIII  pupils  in  four  types 
of  Alberta  schools. 


II.  Objectives 


III.  Method 


-  1.  To  determine  the  status  of  arithmetic 

achievement  in  Alberta  schools. 

2.  To  correlate  intelligence*  measured  by  the 
Otis  Quick-Scoring  Test*  with  arithmetic 
achievement  in  subtest  and  total  scores  in 
the  four  types  of  schools. 

3.  To  determine  whether  sex  is  a  factor  in 
arithmetic  achievement  by  comparing  the  means 
of  girls*  and  boys*  subtest  and  total  scores. 

-  1.  A  sample  of  2000  pupils  -  1000  in  Grade  V*  1000 

in  Grade  VIII  drawn  randomly  so  as'  to  reflect 
accurately  provincial  achievement  in  arithmetic. 

2.  The  tests  used  will  be  the  Iowa  Every  Pupil 
Tests  in  Arithmetic, 


3.  A  one-page  questionnaire  will  be  filled  in  by 
each  pupil. 

b.  The  random  sample  chosen  is  as  follows: 

(a)  Calgary  -  300  -  Grade  V-150*  Grade  VIII-150 

(b)  Edmonton  -  180  -  Grade  V-  90*  Grade  VIII-  90 

(c)  Camrose  -  60  -  Grade  V-30*  Grade  VIII-30 

(d)  Red  Deer  -  60  -  Grade  V-30*  Grade  VIII-30 

(e)  Calgary  Separate  -  60  -  Grade  V-30*  Grade  VIII-30 

(f)  Edmonton  Sep.  -  60  -  Grade  V-30*  Grade  VIII-30 

(g)  Town  group  -  bOO  -  Grade  V-200*  Grade  VIII-200 
Randomly  selected  by  classroom  from  towns 
having  200  pupils  enrolled*  all  resident  in  the 
town. 

(h)  Graded  Rural  -  bOO  -  Grade  V-200*  Grade  VIII-200 
Randomly  selected  from  divisions  which  had 

a  minimum  of  300  pupils  conveyed, 

(i)  Ungraded  rural  -  b.00  -  Grade  V-200*  Grade  VIII-200 
Randomly  selected  from  randomly  chosen 
superintendencies  drawn  from  the  entire  province. 

IV.  Administration  of  Tests  -  Last  part  of  March  or  early  part  of  April. 
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SUGGESTIONS  TO  CITY  SUPERINTENDENTS 


1,  Rooms  should  be  randomly  selected. 

2,  Every  pupil  in  the  rooms  chosen  should  be 
tested. 

3«  Rooms  with  only  one  grade  be  ehosen,  ' 

Principals  of  cooperating  schools  be  given 
the  enclosed  questionnaires  for  completion. 

This  will  speed  up  the  operation. 

5.  In  the  case  of  your  city  (  ) 

you  will  note  that  we  will  require  approximately 
Grade  V  pupils 
Grade  VIII  pupils. 


lo8 


SUGGESTIONS  FOR  RANDOMIZING  GRADED  RURAL 


1.  In  the  case  of  your  division  or  county  we 

will  ask  you  to  choose  approximately 
grade  V  pupils  and  grade  VIII  pupils. 

2 .  For  this  group  our  concern  is  with  the 
centralized  school.  We  are  anxious  to 
get  a  sample  from  those  pupils  who  are 
conveyed  and  thus  hope  you  may  randomize 
rooms  from  your  larger  centralizations . 

3.  We  request  that  rooms  with  not  more  than 
two  grades  be  chosen. 

U.  Every  grade  V  or  grade  VIII  pupil  in  the 
room  selected  should  be  tested.  (We 
realize  that  this  will  include  some  pupils 
who  are  not  conveyed), 

5>.  We  would  ask  that  principals  of  cooperating 
schools  be  given  the  enclosed  questionnaire. 
This  will  speed  up  the  study. 


:  '"'i 

.  :J.  :  *.rr;/o 
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QUESTIONNAIRE  TO  SUPERINTENDENTS. 
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1.  I  will  be  willing  to  co-operate  with  you  in  the  Arithmetic 
research  sponsored  by  the  Faculty  of  Education  and  the 
Alberta  Advisory  Committee  on  Educational  Research.  Yes  No 


2.  The  schools  which  I  have  chosen  randomly  are  listed  below  in  the  order 
drawn  for  testing  purposes.  (An  easy  way  to  randomize  is  to  place 
numbers  representing  each  of  the  eligible  rural  schools  in  a  bowl 
and  draw  by  chance  until  the  required  number  of  pupils  in  each  grade 
has  been  drawn). 

School  Teacher  Address  Pupils  enrolled 

Grade  V  Grade  VIII 


2. 


3. 


b. 


5. 

6. 


7. 


9. 


10. 


3. 

I  wish  to  have  the  tests  sent  directly  to  me. 

Yes 

No 

h. 

I  wish  to  have  all  tests  sent  directly  to  the 

teacher . 

Yes 

No 

9. 

Have  the  Iowa  Every -Pupil  Tests  been  administered 

in  your  schools  within  the  last  two  years? 

Yes 

No 

Superintendent  of  Schools 


Division 


Alberta 


.... 
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FACULTY  OF  EDUCATION 
UNIVERSITY  OF  ALBERTA. 


Edmonton,  Alberta 
April  2,  1955 


Mr. 


Superintendent  of  "Schools," 
_ _ _ .  _  _  _ ,  Alberta 


Dear  Fir. 


Re:  Arithmetic  Research 


Tests  have 
your  superintendency 


now  gone  to  the  following 
as  designated  by  you. 


teachers  in 


Anything  that  you  can  do  to  facilitate  the  administration 
of  the  tests  such  as  the  provision  of  the  special ' graphite 
pencils  and  the  early  return  of  testing  materials,  will  be 
gregtly  appreciated. 


You  will  be  kept  informed  of  the  receipt  of  completed 
tests  and  manuals  from  the  above  schools. 

Yours  sincerely, 


Velma  I.  Miller 


W.  Eric  Hodgson 
FACULTY  OF  EDUCATION 
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FACULTY  OF  EDUCATION 
UNIVERSITY!'  OF  ALBERTA 


Edmonton,  Alberta 
April  2,  1955 


Dear 


Superintendent  has 

requested  that  your  school  be  included  in  the 
Provincial  sample  for  the  arithmetic  research.  The 
enclosed  circular  will  reveal  the  plan  to  you. 

It  is  a  pleasure  to  forward  the  enclosed 
tests  for  administration  to  pupils  of  your  school 
enrolled  in  grades  V  and  VIII. 

Sincerely, 


Velma  1.  Miller 


W.  Eric  Hodgson 
FACULTY  OF  EDUCATION 


. 


■ 


V  s  ■  1 


112 


Instructions  to  Cooperating;  Teachers 
Arithmetic  Research 


1.  Have  each  pupil  fill  in  the  blank  spaces  on  the  cover  of 
each  of  the  tests  with  the  required  ident if  ying  data . 

2,  The  Testing  Program: 


Grade  V 

1*  Otis  Quick-Scoring  Mental  Ability  Tests  - 

Grades  4-9 

2.  Iowa  Every-Pupil  Tests  of  Basic  Skills  - 

Grades  5-9 


Grade  VIII 

1.  Otis  Quick-Scoring  Mental  Ability  Tests  - 

Grades  4-9 

2,  Iowa  Every-Pupil  Tests  of  Basic  Skills  - 

Grades  5-9 

3.  Date  of  Testing: 

It  is  requested  that  all  tests  be  administered  during  the 
month  of  April,  the  first  part  if  possible. 

4.  Time  of  Administering  Tests: 

It  is  hoped  that  the  tests  will  be  administered  over  a  two 
day  period  to  avoid  fatigue.  Possibly  thev  could  be  given 
shortly  after  9:00  a.m.  on  each  of  two  consecutive  days. 

5.  Directions  for  Administering  Tests: 

In  each  package  of  tests  is  a  manual  of  directions.  Please 
follow  the  instructions  in  the  manual  carefully.  Give 
special  attention  to  timing.  Provide  yourself  with  a  reliable 
watch  with  a  second  hand.  Absolute  fidelity  to  the  timing 
scheme  as  stated  in  the  manual  is  necessary  if  reliable 
results  are  to  be  obtained.  Familiarize  yourself  with  the 
section  of  the  manual  dealing  with  the  administration  of 
the  test  before  starting  each  test. 


• - 
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Separate  answer  sheets  are  provided  for  machine  scoring. 
Make  sure  that  all  pupils  are  equipped  with  proper 
graphite  pencils  and.  that  they  make  a  heavy  mark  in 
the  blank  selected .  If  they  wish  to  change  the  mark, 
the  wrong  one  must  be  erased  completely. 

(Note :  If  you  have  not  received  these  special  pencils, 
please  contact  your  Superintendent  or  Divisional 
Secretary^ 

6.  Who  Will  Take  the  Tests: 

All  the  pupils  in  the  grades  selected  will  take  the  tests 
unless  other  instructions  are  received  by  letter.  Do 
not  exclude  any  pupil  because  of  poor  academic  standing. 

7.  Return  of  Completed  Tests: 

When  the  pupils  have  completed  the  tests,  package  the 
tests ,  answer  sheets  and  manuals  securely  and  return 
promptly  to  W.  E~."  Hodgson ,  Faculty  of  Education,  University 
of  Alberta,  Edmonton,  Alberta.  If  you  will  be  kind  enough 
to  pay  the  postage  or  express,  and  will  notify  us  of  the 
amount,  we  will  reimburse  you  at  once.  Please  return  all 
tests  and  manuals.  They  are  urgently  needed. 

8.  Confidential  Mature  of  Program: 

Keep  all  tests  under  lock  and  key  prior  to  the  day  of 
testing. 
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Edmonton,  Alberta  114 


April  2,  1955 


Reference;  Arithmetic  Research  Project 


To:  Rural  Teachers  Taking  Part  in  the  Study; 

It  occurs  to  us  that  teachers  may  be  apprehensive  concerning 
the  use  of  the  results  of  the  arithmetic  study.  Certainly  you 
are  entitled  to  know  how  the  results  will  be  used.  Let  us  say 4 
right  now,  that  our  treatment  of  the  data  will  not  permit 
invidious  comparisons  of  individual  teachers  or  schools. 

The  rural  school,  with  small  numbers  in  each  of  the  grades 
tested,  may  have  very  high  or  very  low  scores,  as  a  single 
brilliant  or  poor  pupil,  or  a  pupil  with  a  language  handicap,' 
will  exert  an  extraordinary  influence  on  the  average  of  a  par¬ 
ticular  school.  We  realize,  also,  that  some  rural  schools  have 
privileged  populations  of  high  socio-economic  status,  while 
others  lie  in  marginal  areas  where  poverty  and  a  low  standard 
of  living  are  present.  Too,  there  is  the  influence  of  racial 
origin  and  language  spoken  in  the  home.  All  such  factors  may 
affect  the  standing  of  pupils  in  a  rural  school  favorably  or 
adversely. 

Everyone  concerned  with  the  studv  realizes  that  such  ex¬ 
treme  differences  exist,  and  is  fully  aware  that  such  differences 
in  achievement  as  are  revealed  by  the  study  are  the  result  of 
economic,  social,  linguistic  and  cultural  factors,  and  are  in 
no  way  attributable  to  the  present  teacher. 

We  wish  to  recommend  that  you  read  carefully  the  instructions 
concerning  pupils  to  be  tested,  and  methods  of  administration  of 
tests,  and  that  you  follow  the  instructions  with  meticulous  care, 
in  order  that  the  results  will  present  an  accurate  picture  of  the 
situation . 

In  return  we  pledge  ourselves  to  make  our  analyses  of  the 
resulting  data  only  in  large  groups  or  samples  in  which  the  iden¬ 
tity  of  the  individual  schools  is  completely  lost.  No  statistics 
will  be  computed  in  terms  of  individual  schools . 

A  final  word.  The  excellent  cooperation  we  have  received 
assures  us  that  our  study  is  going  to  be  a  marked  success.  We 
could  not  ask  for  better  support.  We  sincerely  hope  that  every 
one  of  the  cooperating  teachers  is  going  to  share  our  pride  in 
the  study,  inarmed  by  the  realization  that  together  we  are  making 
a  significant  contribution  to  educational  research  in  Alberta. 


Yours  sincerely, 


Velma  I.  Miller 


W.  Jiric  iiocigson 
Facultv  of  Education 
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PERSONAL  DATA  SHEET 

(Each  pupil  writing  the  tests  is  to  complete  one  personal  data  sheet) 


1.  Name 


2.  Age _ _ 

Years  Months 


3.  Date  of  birth _ _ _ _ _ 

Year  Month  Day 


4.  Place  ©f  Birth  _ _ _ _ 

Country  Province  Town  or  City 


5.  Racial  Origin  (Country  from  wjaich  pupil Ts  family  came) 

Father  _ _ 

Mother  _ _ _ _ _ _ _ 

6 .  Languages  Spoken  in  the  Home  1.  ___________  2*  _ 

7.  I  live  1.  On  a  farm?  _ 

Yes  or  No 

2,  In  a  village  or  town?  _ 

Yes  or  No 

I  am  in  Grade 

V  or  VIII 

9*  What  school  do  you  attend?  _ _ _ — 


APPENDIX  B 


OTIS  QUICK-SCORING  MENTAL  ABILITY 

By  Arthur  S.  Otis,  Ph.D. 

Formerly  Development  Specialist  with  Advisory  Board,  General  Staff,  United  States  War  Department 

BETA  TEST:  FORM  Cm 

IQ .  For  Grades  4-9  Score 


Read  this  page.  Do  what  it  tells  you  to  do. 

Do  not  open  this  booklet,  or  turn  it  over,  until  you  are  told  to  do  so. 

Fill  these  blanks,  giving  your  name,  age,  birthday,  etc.  Write  plainly. 

Name . Age  last  birthday . years 

First  name,  initial,  and  last  name 

Birthday . Teacher . . . Date . 19 . 

Month  Day 

Grade . School . City  and  state . 


TESTS 

Beta 

Cm 


This  is  a  test  to  see  how  well  you  can  think.  It  contains  questions  of  different  kinds.  Here  are  three 
sample  questions.  Five  answers  are  given  under  each  question.  Read  each  question  and  decide  which 
of  the  five  answers  below  it  is  the  right  answer. 

Sample  a:  Which  one  of  the  five  things  below  is  soft  ?  1  2  3  4  6 

®  glass  @  stone  ®  cotton  ®  iron  ©  ice .  I 

The  right  answer,  of  course,  is  cotton;  so  the  word  cotton  is  underlined.  And  the 
word  cotton  is  No.  3 ;  so  a  heavy  mark  has  been  put  in  the  space  under  the  3  at  thv, 
right.  This  is  the  way  you  are  to  answer  the  questions. 

Try  the  next  sample  question  yourself.  Do  not  write  the  answer;  just  draw  a  line 
under  it  and  then  put  a  heavy  mark  in  the  space  under  the  right  number. 

Sample  b:  A  robin  is  a  kind  of —  6  7  8  9  10 

©  plant  ©  bird  ©  worm  ®  fish  ©  flower....  I!  II 

The  answer  is  bird;  so  you  should  have  drawn  a  line  under  the  word  bird,  and  bird  is 
No.  7 ;  so  you  should  have  put  a  heavy  mark  in  the  space  under  the  7.  Try  this  one : 

Sample  c:  Which  one  of  the  five  numbers  below  is  larger  than  55  ?  11  12  13  14  16 

©53  ©  48  ©  29  ©  67  ©  16 . I!  II  II  II  II 

The  answer,  of  course,  is  57 ;  so  you  should  have  drawn  a  line  under  57,  and  that 
is  No.  14 ;  so  you  should  have  put  a  heavy  mark  in  the  space  under  the  14. 

The  test  contains  80  questions.  You  are  not  expected  to  be  able  to  answer  all  of  them,  but  do  the  best 
you  can.  You  will  be  allowed  half  an  hour  after  the  examiner  tells  you  to  begin.  Try  to  get  as  many 
right  as  possible.  Be  careful  not  to  go  so  fast  that  you  make  mistakes.  Do  not  spend  too  much  time 
on  any  one  question.  No  questions  about  the  test  will  be  answered  by  the  examiner  after  the  test  begins. 
Lay  your  Dencil  down. 

Do  not  turn  this  booklet  until  you  are  told  to  begin. 
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BSP"  This  test  is  copyrighted.  The  reproduction  of  any  part  of  it  by  mimeograph,  hectograph,  or  in  any  other 
way,  whether  the  reproductions  are  sold  or  are  furnished  free  for  use,  is  a  violation  of  the  copyright  law. 
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ixamination  begins  here. 

1.  Which  one  of  the  five  things  below  does  not  belong  with  the  others  ? 

®  rose  ©  violet  ©  pansy  ©  grape  ©  morning-glory . 

2.  Which  one  of  the  five  answers  below  tells  best  what  a  hammer  is  ? 

©  a  thing  ©  a  tool  ®  furniture  ©  a  weapon  @  a  machine . 

3.  Which  one  of  the  five  words  below  means  the  opposite  of  west  ? 

©  north  ©  south  ©  east  @  equator  ©  sunset.... . 

4.  A  banana  is  to  the  peeling  and  an  ear  of  corn  is  to  the  husk  as  an  egg  is  to  what  ? 

©  an  omelet  ©  the  shell  ©  a  cob  ©  a  hen  @  food . 

5.  A  child  who  accidentally  hurts  another  child  should  — 

@  say  he  didn’t  do  it  ©  run  away  @  do  nothing  ©  say,  “  I’m  sorry  ” 

6.  Which  one  of  the  five  things  below  is  the  largest  ? 

©  a  bud  ®  a  branch  ©  a  tree  ®  a  twig  ©  a  limb . 

7.  Which  one  of  the  five  words  below  means  the  opposite  of  thin  ? 

©  strong  ©  fat  ©  healthy  ©  tall  ©  large . 


8.  Three  of  the  four  designs  at  the  right  are  alike. 
Which  one  is  not  like  the  other  three  ? 


©' 


9.  Which  one  of  the  five  things  below  is  most  like  these  three :  a  cup,  a  plate,  and  a  saucer  ? 

©  a  fork  @  a  table  ©  a  napkin  @  a  bowl  ©  a  spoon . 

0.  A  hand  is  to  an  arm  as  a  foot  is  to  what  ? 

©  a  toe  ©  a  leg  ©a  finger  @  a  wrist  ©  a  knee . 

1.  Which  word  means  the  opposite  of  sorrow  ? 

©  sickness  ©  health  ©  good  ©  joy  ©  pride . 

When  a  new  kind  of  machine  is  thought  of,  it  is  usually  called  — 

©  a  discovery  ©  an  adoption  ©  a  creation  ©  a  novelty  ©  an  invention . 

Which  is  the  most  important  reason  we  use  money  ? 

©  It  is  made  of  silver.  ©  It  makes  goods  cheaper.  ©  It  is  fun  to  jingle. 

©  It  makes  exchanging  goods  easier.  ©  We  have  used  it  for  a  long  time . 

14.  A  book  is  to  an  author  as  a  statue  is  to  what  ? 

®  marble  ©  a  sculptor  ®  a  model  ®  a  magazine  ®  a  man . 

At  4  cents  each,  how  many  pencils  can  be  bought  for  36  cents  ? 

©  40  @32  ©  36  ©  9  ©  144 . 


.6.  Three  of  the  four  designs  at  the  right  are  alike. 
Which  one  is  not  like  the  other  three  ? 


“  j?<a  .M  M  .ts 


i7.  Which  one  of  the  five  things  below  is  most  like  these  three  :  a  plum,  an  apricot,  and  an  apple? 

©  a  tree  ©  a  seed  ©  a  peach  ©  a  flower  ©  a  leaf . 

8.  A  seed  is  to  a  plant  as  (?)  is  to  a  bird. 

®  a  tree  ©  an  egg  ©  a  feather  ©  a  nest  ©  flying . 

If  the  words  below  were  rearranged  to  make  a  good  sentence, 
with  what  letter  would  the  last  word  of  the  sentence  begin  ? 
usually  are  on  hung  walls  pictures 

®p  ©a  ©w  ©h  ©u . 

Which  word  means  the  opposite  of  ugly? 

®  witch  ©  pretty  ©  colored  ©  deformed  ©  mean . 

1  A  boy  who  often  tells  stories  he  knows  are  not  true  is  said  to  — 

©  brag  ®  cheat  ©  joke  ©lie  @  exaggerate . 

One  number  is  wrong  in  the  following  series.  17273747576787 

What  should  that  number  be?  ©6  @7  ©8  @4  ©6 . 

i>  Which  one  of  the  five  things  below  is  most  like  these  three :  an  eagle,  a  giraffe,  and  a  lizard  ? 

©  a  wing  •  ©  a  neck  @  a  stone  @  a  mouse  ©  a  tree . 

Coal  is  to  a  locomotive  as  what  is  to  an  automobile? 

@  a  motorcycle  @  smoke  ©  wheels  ©  gasoline  ©  horn . 

copyright  1937  by  World  Book  Company  [  o  1  (Go  right  on  to  the  next  page.) 
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25.  Which  one  of  the  words  below  would'  come  first  in  the  dictionary? 

@  trail  @  j  salt  ©  raving  ©  grave 

26.  An  electric  light  is  to  a  candle  as  a  motorcycle  is  to  — 

©  a  bicycle  ©  an  automobile  ©  wheels 


30. 


speed 


police . 


27.  Which  tells  best  just  what  a  pitcher  is  ? 

©  a  vessel  from  which  to  pour  liquid  ©  something  to  hold  milk 
©.  It  has  a  handle.  ©  It  goes  on  the  table.  @  It  is  easily  broken. 

28.  Which  of  these  series  contains  a  wrong  number  ? 

©  3-6-9-12-15  ©  1-4^7-10-13  ©  2-6-8-11-16 

®  2  4  6-8-10  .©  1-3-6-7-9 . 

29.  Which  of  the  five  things  below  is  most  like  these  three :  a  boat,  a  horse,  and  a  train  ? 


©  a  sail  ©  a  river 

Three  of  the  four  designs  at  the  right  are  alike. 
Which  one  is  not  like  the  other  three  ? 


©  a  motorcycle 

©O  ( 


@  a  road 


.O  .0  ^ 


the  air  ©  a  wing . 


If  the  words  below  were  rearranged  to  make  a  good  sentence, 
the  third  word  of  the  sentence  would  begin  with  what  letter  ? 
honey  bees  clover  gather  red  from 

©r  ©  b  @c  ®g  ®h 

A  road  is  to  an  automobile  as  ( ?)  is  to  an  airplane. 

©  flying  ©  a  propeller  ©  speed 
If  Paul  is  taller  than  Harry  and  Harry  is  taller  than  James,  then  Paul  is  (?)  James. 

©  shorter  than  ©  taller  than  ®  just  as  tall  as  ©  (cannot  say  which) 

Count  each  5  below  that  has  a  3  next  after  it. 

Tell  how  many  5’s  you  count. 

531875156352095351025871533501355325 

@6  @7  @3  @4  @6 . 

A  man  who  acquires  the  property  of  others  by  deceit  is  called  a  — 

©  traitor  j©  swindler  @  burglar  @  prisoner  ®  lawyer . 

The  son  of  my  father’s  sister  is  my  ( ?) 

©  nephew  ©  uncle  ©  cousin 
Order  is  to  confusion  as  ( ?)  is  to  war. 

©  guns  ©  peace  ©  powder 
A  quantity  which  grows  smaller  is  said  to  — 

©  dry  up 


stepbrother  ©  grandson . 


©  thunder 
®  die 


©  an 
©  sink. 


Week 
©  W  . 


44. 


©  fade  ©  decrease 
If  the  following  words  were  arranged  in  order, 
with  what  letter  would  the  middle  word  begin  ? 

Minute  Month  Day  Second  Hour  Year 
©  M  ©H  @D  ©S 
If  Carl  is  younger  than  Edward  and'  Carl  is  older  than  John,  then  John  is  (?)  Edward. 

©  younger  than  ©  older  than  ®  just  as  old  as  @  (cannot  say  which) 

Which  tells  best  just  what  a  lamb  is? 

@  an  animal  with  wool  ©  a  creature  with  four  legs  and  a  tail 
©  a  young  sheep  @  a  lively  small  animal 

©  a  young  animal  that  eats  grass . . . 

Which  one  of  the  five  things  below  is  most  like  these  three :  a  towel,  a  shirt,  and  a  handkerchief  ? 

©  a  laundry  ©  a  store  ©  a  bath  ©  a  sail  ©  a  shoe . 

What  is  the  most  important  reason  that  we  use  telephones?  . 

®  to  call  the  fire  department  ©  to  save  time  in  communication 

©  to  chat  with  our  neighbors  ©  to  hear  the  bell  ring 

©  They  give  jobs  to  operators . 

Which  one  of  the  words  below  would  come  last  in  the  dictionary? 

©  emerge  ©  eject  ©  edible  ©  estate  ©  enter . 

[  4  ]  ( Go  right  on  to  the 
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45.  Grass  is  to  cattle  as  bread  is  to  what  ? 

©  butter  ©  flour  ©  milk  @  man  ©  horses . 

46.  There  is  a  saying,  “ Every  rose  has  its  thorn.”  This  means  that  — 

©  All  rosebushes  have  thorns.  ©  There  is  no  joy  without  some  sorrow. 

@  Some  rose  petals  are  sharp.  ®  All  flowers  come  from  bushes . 

47.  If  the  following  words  were  arranged  in  order,  which  word  would  be  in  the  middle  ? 

©  October  ©  June  ©  December  ©  August  ©  April . 

48.  If  Paul  is  taller  than  Herbert  and  Herbert  is  just  as  tall  as  Robert, 
then  Robert  is  ( ?)  Paul. 

©  taller  than  ©  shorter  than  ©  just  as  tall  as  ©  (cannot  say  which) 

49.  A  king  is  to  a  kingdom  as  what  is  to  a  republic  ? 

©  a  democrat  ©  a  monarchy  ©  a  president  ©  laws  ©  a  voter . . 


60.  Three  of  the  four  designs  at  the  right  are  alike. 
Which  one  is  not  like  the  other  three  ? 


© 


51.  A  person  who  is  sure  he  can  accomplish  a  task  is  said  to  be  — 

@  successful  @  confident  ©  proud 


@  fearless  ©  brave 


62.  Which  statement  tells  best  just  what  a  watch  is  ? 

©  It  ticks.  ©  something  to  tell  time  © 
©  a  vest-pocket-sized  time-keeping  instrument 

63.  Loud  is  to  sound  as  bright  is  to  what  ? 

©  noise  ©  shiny  ©  dull  ®  quiet 


a  small  round  object  with  a  chain 
©  something  with  a  face  and  hands 

@  light . 


64.  If  the  following  words  were  rearranged  to  make  a  good  sentence, 
the  second  word  of  the  sentence  would  begin  with  what  letter  ? 
always  father  A  younger  his  than  boy  is 

©f  ©a  @t  @  b  ©y . 

66.  Which  word  means  the  opposite  of  pride  ? 

©  sorrow  ©  proud  ©  miserable  @  conceit 


@  humility 


66.  If  a  man  has  walked  west  from  his  home  9  blocks  and  then  walked  east  4  blocks, 
how  many  blocks  is  he  from  his  home  ? 

©13  ©9  ©12  ©4  ©6 . 

67.  An  object  or  institution  that  will  not  perish  or  cease  is  said  to  be  — • 

©  stationary  @  stable  @  permanent  ©  solid  ®  sound 
58.  Ice  is  to  water  as  water  is  to  what  ? 

©  land  ©  steam  ©  cold  @  river  ©  thirst . 


There  is  a  saying,  “  A  drowning  man  will  grasp  at  straws.”  This  means  that  — 

©  A  man  will  sink  more  easily  than  a  straw.  ©  Everyone  should  learn  to  swim. 

©  Desperate  people  cling  to  absurd  hopes.  ©  Those  who  cannot  swim  should  stay 
on  land. . 


60.  Which  one  of  the  five  words  below  is  most  like  these  three :  fat,  blue,  soft  ? 

©  sky  @  si^e  ©  very  @  color  ©  small . 

61.  An  uncle  is  to  an  aunt  as  a  son  is  to  a  ( ?) 

©  brother  ©  father  ©  sister  ©  daughter  ©  girl . 

62.  There  is  a  saying,  “  As  you  make  your  bed,  so  must  you  lie  on  it.”  This  means  that  — 

©  You  should  learn  to  make  your  own  bed.  ©  You  must  bear  the  consequences 
of  your  own  acts.  ©  You  must  lie  down  as  soon  as  your  bed  is  made  up. 

©  Sleep  is  necessary  to  have  good  health . 


63.  Three  of  the  four  designs  at  the  right  are  alike. 
Which  one  is  not  like  the  other  three? 


[  5  1 
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67. 


If  the  following  words  were  arranged  in  order,  which  word  would  be  in  the  middle? 

©  plaster  ©  frame  ©  wallpaper  ©  lath  ©  foundation . 

Which  statement  tells  best  just  what  a  window  is  ? 

©  something  to  see  through  ©  a  glass  door 

©  a  frame  with  a  glass  in  it  ©  a  glass  opening  in  the  wall  of  a  house 

©  a  piece  of  glass  surrounded  by  wood . 

A  feeling  that  each  of  two  persons  has  for  the  other  is  said  to  be  — 

@  friendship  ©  mutual  ©  incompatible  @  contemporary  @  def M 
Which  one  of  the  following  words  would  come  last  in  the  dictionary  ? 

©  heart  ©  judge  ©  north  ©  nerve  ©  grass . 


70. 


©  p 

©  Q 

©  o 

©  R 

One  number  is  wrong  in  this 

series.  1 

2 

4  8 

©  6 

©  12 

©  3 

©  16 

If  I  have  a  large  box  with  3  small  boxes  in  it 
and  3  very  small  boxes  in  each  small  box, 

how  many  boxes  are  there  in 

all? 

©  6 

©  7 

@  3 

©  12 

®  S.... 
12  32 

©  48. 


64  What  should  that  numb A 


©  13. 


71.  There  is  a  saying, 


1  Don’t  ride  a  free  horse  to  death.”  This  means  — 

@  Don’t  be  cruel.  @  Don’t  abuse  a  privilege. 
©  Don’t  be  reckless.  ©  Don’t  ride  a  horse. 


Don’t  accept  gifts. 


72.  Three  of  the  four  designs  at  the  right  are  alike. 
Which  one  is  not  like  the  other  three  ? 


n  .a 


73.  If  a  photograph  that  is  3  in.  wide  and  4  in.  long  is  enlarged  to  be  15  in.  wide, 
how  many  inches  long  will  it  be  ? 

©  16  ©  17  ©  20  @46  ©  60 . 

74.  One  number  is  wrong  in  the  following  series. 

3  4  6  7  9  10  12  14 

What  should  that  number  be  ? 

©  8  ©  2  ©  11  ©  13  ©  6 . 

76.  When  the  time  by  a  clock  was  13  min.  past  6,  the  hands  were  interchanged. 

The  clock  then  said  about  — 

©  6  min.  past  12  ©  12  min.  past  6  ©  29  min.  of  3 

©  12  min.  of  6  ©  8  min.  past  2 . 

76.  A  car  owner  uses  a  mixture  in  his  radiator  containing  1  qt.  of  alcohol  to  every  2  qt.  of  water. 

How  many  quarts  of  alcohol  are  needed  for  18  quarts  of  the  mixture? 

@9  ©  ^  @17  @36  ©6 . 

77.  What  letter  in  the  following  series  appears  a  third  time  nearest  the  beginning  ? 
AEDBACCEDFBDCAEE 

©B  ©C  ©D  @E  ©A . 

78.  In  a  foreign  language  bora  cama  deta  means  very  good  food, 
bora  lopa  means  poor  food,  cama  fila  means  very  large. 

What  word  means  good  ? 

©  bora  ©  cama  ©  deta  ©  lopa  ©  fila . 

79.  Which  one  of  the  five  words  below  does  not  belong  with  the  others  ? 

©  many  ©  little  ©  several  ©  few  ©  numerous . 

80.  A  boy  is  now  three  times  as  old  as  his  sister. 

In  2  years  he  will  be  only  twice  as  old. 

How  many  years  old  will  his  sister  be  then  ? 

©1  ©2  ©3  ©4  ©6 . 

[  6  ] 
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PART  I 

VOCABULARY  AND  FUNDAMENTAL 
KNOWLEDGE 

ections :  After  each  question  in  this  part  of  the  test 
re  are  four  possible  answers,  only  one  of  which  is 
rect  or  definitely  better  than  the  others.  Decide 
ch  is  the  best  answer  and  then  place  an  X  in  the 
per  box  on  the  answer  sheet. 

75  minutes  is  how  many  hours? 

1)  l  2)  II  3)  1>  4)  2| 

How  should  two  hundred  twenty-two  and  thir¬ 
teen  thousandths  be  written? 

1)  20022.13  3)  222.13000 

2)  222  13000  4)  222.013 

About  how  high  is  an  average  dining  table? 

|1)  2i  feet.  3)  4  feet. 

2)  3l  feet.  4)  5  feet. 

Which  of  these  represents  the  largest  value?  „ 

1)  .6  2)  .400  3)  .3841  4)  .0893 


Which  of  these  is  used  in  measuring  an  angle? 

1)  Meters.  3)  Degrees. 

2)  Cubic  feet.  4)  Centimeters. 


Two  and  a  half  hours  after  midnight  would  be 
what  time? 

1)  12  A.M.  3)  9:30  P.M. 

2)  2:30  P.M.  4)  2:30  A.M. 


How  should  5"  be  read? 

1)  Five  feet.  3)  Five  inches. 

2)  Five  degrees.  4)  Five  hours. 


Which  of  these  fractions  is  the  largest? 

;D  h  2)  rn  3)  1  4)  3 

How  many  square  feet  are  there  in  a  square  yard? 
;1)  3  2)  4  3)  6  4)  9 

How  many  faces  or  sides  does  a  cube  have? 

1)  4  2)  6  3)  8  4)  12 

How  would  you  read  100.001? 

1)  One  hundred  and  one. 

2)  One  hundred  and  one-tenth. 

3)  One  hundred  and  one-hundredth. 

4)  One  hundred  and  one-thousandth. 

A  ton  of  coal  is  about  equal  in  weight  to  how 
many  men? 

1)  4  2)  9  3)  13  4)  20 


13.  In  which  of  these  figures  is  there  a  horizontal  line? 

>X  ^  =  V 

1)  2)  3)  4) 

14.  In  which  of  the  figures  above  do  the  fines  form  a 
right  angle? 

1)  1  2)  2  3)  3  4)  4 

15.  How  many  digits  are  used  in  writing  the  number 
four  hundred  twenty  thousand  seven? 

1)  3  2)  5  3)  6  4)  9 

16.  About  how  many  acres  are  in  the  shaded  area  in 
this  diagram? 

1)  About 

2)  About  16. 

3)  About  160. 

4)  About  320. 


17.  How  many  ■J,s  are  in  §? 

1)  Less  than  one.  3)  3 

2)  2  4)  4 

18.  A  tree  24  feet  high  is  about  how  many  times  as 
high  as  a  tall  man? 

1)  2  2)  3  .  '  3)  4  4)  6 

19.  Which  of  the  following  represents  the  largest 
quantity? 

1)  M  .  2)  C  3)  XL  4)  XH 

20.  Why  do  we  write  the  zero  in  3.05? 

1)  Because  arithmetic  books  say  we  should. 

2)  Because  it  holds  the  tenths  place  and  shows 
that  the  5  means  5  one-hundredths. 

3)  Because  it  shows  that  there  are  no  fractions 
in  the  number. 

4)  Because  the  tenths  place  is  always  a  zero 
when  there  are  hundredths  in  a  number. 

21.  1000  B.C.  is  about  how  many  years  ago? 

1)  1000  2)  940  3)  1940  4)  2940 

22.  In  looking  at  three  groups  of  calves,  one  man 
said,  “There  are  6  in  the  first  group,  6  in  the 
second,  and  8  in  the  third.”  A  second  man 
said,  “There  are  20  calves.”  If  you  only  wanted 
to  know  how  many  calves  there  were,  why  was 
the  second  man’s  answer  best? 

1)  Because  it  is  easier  to  think  of  one  group  of 
20  than  of  three  groups  of  6,  6,  and  8. 

2)  Because  20  tells  you  how  many  calves  there 
were. 

3)  Because  20  does  not  leave  out  any  of  the 
calves. 

4)  Because  the  first  man  did  not  tell  how  many 
calves  there  were. 

(Go  on  to  the  next  page .) 
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23.  Which  is  equal  to  4%? 

«  6  2)  I  3)  ^  4)  .40 

24.  In  telling  how  long  a  certain  bridge  is,  four  chil¬ 
dren  gave  the  following  answers.  Each  answer 
is  correct,  but  one  is  better  than  any  other. 
Which  is  best? 

1)  About  three  times  the  distance  across  the 
school  lawn. 

2)  About  40  times  the  length  of  this  room. 

3)  About  12  times  as  far  as  the  distance  around 
the  school  room. 

4)  A  person  can  run  across  it  in  about  2  minutes. 

25.  Which  of  these  shows  a  diameter? 

o  ©  (>  bk 

1)  2)  3)  4) 

26.  The  length  of  the  air  field  runway  is  1800  feet. 
How  many  miles  is  this? 

1)  Less  than  half  a  mile.  3)  1  mile. 

2)  mile.  4)  2  miles. 

27.  Which  line  is  the  circumference  of  the  circle? 

1)  A 

2)  B 

3)  C 

4)  D 


28.  In  which  number  does  the  3  represent  hundreds? 

1)  431  2)  3826  3)  5319  4)  300000 

29.  In  the  number  555,  how  does  the  first  5  compare 
in  value  with  the  last  5? 

1)  It  is  the  same. 

2)  It  is  twice  as  great. 

3)  It  is  io  times  as  great. 

4)  It  is  ioo  times  as  great. 

30.  Which  of  these  figures  shows  what  \  X  i  equals? 


1)  2)  3)  .  4) 


31.  In  the  word  “eighty-one,”  what  does  the  “ty” 
mean? 

1)  It  is  used  to  make  the  word  sound  rhyth¬ 
mical. 

2)  It  means  tens. 

3)  It  means  to  add  8o  and  i  together. 

4)  It  means  less  than  nine  and  more  than  eight. 


32.  What  is  the  perimeter  of  a  rectangle? 

1)  The  distance  around  it. 

2)  Its  area. 

3)  The  distance  from  one  comer  to  the  oppo 
corner. 

4)  One-half  the  base  times  the  altitude. 


33.  The  population  of  city  A  is  161,832;  that  of  cit 
is  43,126.  What  is  the  best  way  of  express 
the  relationship  between  the  two  populations 

1)  A  has  118,706  more  people  than  B. 

2)  A  is  many  times  larger  than  B. 

3)  A  is  about  four  times  as  large  as  B. 

4)  A  is  about  six  times  as  large  as  B. 


34.  In  what  units  would  the  volume  of  a  box  be  giv 

1)  In  centimeters. 

2)  In  square  inches. 

3)  In  degrees. 

4)  In  cubic  inches. 


35.  In  which  of  these  situations  would  7 r  be  us 
(tt  =  3.14) 

1)  In  finding  the  thickness  of  a  tree. 

2)  In  finding  the  area  of  a  triangle. 

3)  In  finding  the  perimeter  of  a  hexagon. 

4)  In  finding  the  volume  of  a  cube. 

36.  Which  of  these  is  a  measure  of  area? 

1)  An  acre.  3)  A  peck. 

2)  A  rod.  4)  A  cubic  foot. 

37.  In  the  last  election,  candidate  A  beat  candidat 
“two  to  one.”  If  A  received  about  15,000  vo 
approximately  how  many  votes  did  B  receive 

1)  7,500  3)  30,000 

2)  10,000  4)  45,000 


38.  About  how  long  would  it  take  an  eighth  grade 
walking  at  a  fast  rate  to  walk  a  mile? 

1)  5  minutes.  3)  hour. 

2)  15  minutes.  4)  1  hour. 

39.  If  a  farmer  asks  for  the  capacity  of  a  grain 
what  units  of  measurement  should  a  salesman 
in  answering? 

1)  Gallons.  3)  Bushels. 

2)  Cubic  feet.  4)  Tons. 


40.  About  how  many  850-pound  steers  can  be  hai 
in  a  truck  with  a  load  limit  of  5  tons? 

1)  6  2)  11  3)  16  4)  20 

(Do  not  turn  to  the  next  page  until  you  are  told  to  do 
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rections :  In  this  section  are  a  number  of  examples  which  you  are  to  solve.  On  the  answer  sheet,  after  the  num- 
r  of  each  example,  you  will  find  three  possible  answers  and  an  N.  The  N  means  that  the  correct  answer  for  the 
imple  is  not  given  on  the  answer  sheet. 

Tou  are  to  do  your  work  right  on  this  page.  First  solve  the  example.  Then  turn  to  the  answer  sheet  and  find 
i  number  of  that  example.  Compare  your  answer  with  those  given  on  the  answer  sheet.  If  one  of  the  three 
swers  given  is  exactly  like  your  own,  place  an  X  in  the  box  in  front  of  it.  If  none  of  the  three  answers  given  is 
e  yours,  place  an  X  in  the  box  in  front  of  the  N.  Do  not  rework  a  problem  simply  because  your  answer  is  not 
e  any  of  those  given  on  the  answer  sheet.  Instead,  mark  the  box  in  front  of  the  N  and  go  on  to^the  next  ex- 
ipie. 

Reduce  all  fractions  to  simplest  form. 

The  two  sample  items  have  been  marked  correctly  on  the  answer  sheet. 


imple  0  Add 

2 

2 

4 

44  Divide 

47  Multiply 

3  02  0 
807 

50  Subtract 

42 

5t 

52)1072 

imple  00  Subtract 

9 

3 

6 

51  Multiply 

2  w  1  _ 

3  *  2 

1  Add 

706 

394 

8  17 

45  Add 

4 

1  6 

20 

7 

15 

9 

30 

3  1 

48  Divide 

85)3230 

52  Divide 

9  —  —  = 
y  4 

:2  Subtract 

3  005 

2  9  19 

:3  Multiply 

46  Subtract 

49  Add 

53  Add 

2  17 

4  7  3  C 

5 

1 

r 

200 

2  08  9 

T 

K  JL 

0  6 

2 

7-2- 

6 

3 

When  you  have  finished  exercise  53  go  onto  the  next  page  and  work  the  exercises  5 4  through  63.  Do  not  do  Section  B  until  told  to  do  so.) 
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54  Subtract 

58  Subtract 

61  Subtract 

8i 

13  i 

i  o  ■§■ 

7  -2- 

5-L 

1-1- 

3 

55  Multiply 

6 

8 

12  x  2  -g-  = 

59  Multiply 

62  Subtract 

2  w  -<  1  w  3  _ 

3  A  1  2  A  4  ~ 

3  1 

56  Divide 

29-f- 

7  .  1  . 

12*6 

63  Divide 

57  Add 

60  Divide 

Q  _2_ 

d  3 

6i^  i  = 

«  1  •  2- 

°  2  *  3 

1 

8 

4-§- 

3 

(Do  not  work  Section  B  until  told  to  do  so.) 

SECTION  B:  PERCENTAGE  AND  DECIMALS 


Directions :  Do  your  work  on  this  page  if  there  is  room;  otherwise,  use  scratch  paper.  Mark  the  proper  box  on 
answer  sheet  as  you  did  in  Section  A. 


64  Multiply  .66  by  .12. 

7  0  Change  .495  to  per  cent  form. 

65  Divide  244  by  .02. 

7 1  Change  76%  to  decimal  form. 

66  What  is  20%  of  400? 

67  16  is  50%  of  what  number? 

72  Change  90%  to  a  common  fraction 
and  reduce  it  to  its  lowest  terms. 

68  What  is  200%  of  $250? 

73  What  is  5%  of  $892.60? 

69  Change  X  to  Per  cent  form. 

(Do  not  turn  to  the  next  page  until  you  are  told  to  do 

PART  III.  PROBLEMS 

rections:  Read  each  problem  carefully.  Do  your 
rk  on  scratch  paper.  Compare  your  answer  with 
»se  given  on  the  answer  sheet  and  mark  the  proper 
:,  as  you  did  in  Part  II. 

n  some  problems,  you  are  asked  to  give  only  an  ap- 
ximate  answer.  For  these  particular  problems,  no 
s  given  on  the  answer  sheet,  but  you  are  to  mark  the 
:  in  front  of  the  answer  that  is  most  nearly  like  your 
1. 


it  the  beginning  of  the  year,  there  were  13  girls  and 
boys  in  the  third  grade,  15  girls  and  12  boys  in  the 
rth  grade,  11  girls  and  16  boys  in  the  fifth  grade, 
i  13  girls  and  13  boys  in  the  sixth  grade  of  the  Jack- 
i  School. 

:  How  many  girls  were  in  the  four  grades? 

!  How  many  more  boys  than  girls  were  there  in  all 
i  four  grades? 

At  the  end  of  the  year,  there  were  34  children  in 
the  fifth  grade.  How  many  more  children  were 
in  the  fifth  grade  at  the  end  of  the  year  than  at 
the  beginning? 

The  absences  in  the  fifth  grade  during  one  week 
were  as  follows:  Monday  3,  Tuesday  0,  Wednes- 
i  day  5,  Thursday  2,  Friday  5.  What  was  the  av¬ 
erage  number  of  absences  for  each  day? 


»n  an  automobile  trip  with  his  father,  Tom  kept  a 
>rd  of  the  speedometer  readings  as  they  droves 
lg.  At  home  it  read  9209 ;  at  Salem  the  reading  was 
7;  at  Vale  City,  9291  miles;  and  at  Greenville, 
5  miles. 

i  How  far  was  it  from  Salem  to  Vale  City? 

If  it  took  3  hours  to  make  the  trip  from  home  to 
Greenville,  how  many  miles  per  hour  did  they 
travel? 

Before  he  started,  Tom’s  father  bought  8  gallons 
of  gasoline  at  170  per  gallon  and  a  quart  of  oil  at 
36^  per  quart.  What  was  his  bill? 


he  Girls’  Club  sold  Christmas  cards  at  $1.00  per 
.  The  cards  cost  them  60^  per  box. 

How  much  profit  did  they  make  on  each  box^of 
\  cards  they  sold? 


& 

82  Their  profit  was  what  per  cent  of  the  selling  price? 


83  How  much  would  it  cost  to  send  a  letter  weighing 

ounces  to  Australia  if  postal  rates  are  5j£  for 
the  first  ounce  and  3j£  for  each  additional  ounce  or 
fraction  of  an  ounce? 

84  How  many  tons  of  coal  can  be  stored  in  a  bin 
4  feet  wide,  10  feet  long,  and  3  feet  deep?  (Coal 
weighs  about  50  pounds  per  cu.  ft.) 

85  The  seventh  grade  planned  to  take  a  trip  to  an 
Indian  reservation.  The  teacher  said,  “Mr. 
Brown  is  taking  5  of  the  children  in  his  car,  and  I 
can  take  3.  That  means  we  have  rides  for  one- 
fourth  of  the  class.”  How  many  children  were  in 
the  seventh  grade? 

86  Ship  A  is  rated  as  of  12,480  tons.  If  ship  B  is 
about  one-fourth  as  large,  what  is  its  tonnage? 
(Note  that  in  this  problem  no  exact  relationship 
is  stated.  Therefore,  your  answer  will  be  only  an 
approximation.) 

87  A  certain  airplane  has  a  top  speed  of  435  miles 
per  hour.  The  airplane  is  how  many  times  as 
fast  as  an  automobile  which  has  a  top  speed  of 
90  miles  per  hour?  (Only  an  approximate  answer 
is  required.) 

88  If  a  man  plants  105  of  his  160  acres  in  corn,  about 
what  part  of  his  farm  does  he  plant  in  corn? 
(Only  an  approximate  answer  is  required.) 

89  A  dress  in  a  store  window  has  these  two  prices 
marked  on  it:  “Was  $12.98  —  Now  $10.25.”  The 
amount  that  the  dress  was  reduced  is  what  part 
of  the  original  price?  (Only  an  approximate 
answer  is  required.) 

90  John  is  waiting  for  a  train  that  is  scheduled  to 
arrive  at  9 :35  a.m.  but  has  been  marked  8  hours 
late.  John  looks  at  his  watch  and  sees  that  it  is 
9 :00  a.m.  About  how  much  longer  must  he  wait 
for  the  train?  (Only  an  approximate  answer  is 
required.) 


{Go  on  to  the  next  page.) 
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This  is  a  section  of  a  road  map.  The  numbers  be¬ 
tween  points  indicate  the  number  of  miles  between 
those  points.  The  solid  line  indicates  paved  road. 
The  double  line  indicates  gravel  road. 


91  What  is  the  shortest  road  distance  from  A  to 
G? 


92  In  going  from  D  to  A,  how  many  miles  farther 
is  it  to  go  the  all  paved  road  than  to  go  over 
part  that  is  gravel? 


93  About  what  per  cent  of  the  most  direct  road 
from  B  to  G  is  paved?  (Only  an  approximate 
answer  is  required.) 


94  If  the  cost  of  building  a  paved  road  is  $55,000 
per  mile,  what  was  the  total  cost  of  the  road 
from  C  to  D? 


95  If  the  cost  of  building  a  gravel  road  is  only 
$6,000  per  mile,  how  many  miles  of  gravel  road 
can  be  built  for  the  same  amount  of  money 
that  one  mile  of  paved  road  costs  ($55,000)? 


96  On  an  auto  trip,  Mr.  Brown  goes  from  C  to  F 
by  way  of  G.  He  returns  by  way  of  A.  How 
many  miles  did  he  drive  on  the  trip? 


9?  What  is  the  approximate  area  in  square  miles  of 
the  region  enclosed  by  the  road  from  A  to  C  to 
D  and  then  back  to  A  by  way  of  B? 


This  is  a  simplified  floor  plan  of  a  house.  (You  n 
consider  the  dimensions  given  as  the  inside  dim 
sions  of  the  room,  and  you  need  pay  no  attentioi 
the  thickness  of  walls  and  partitions.)  The  sha< 
areas  represent  space  used  for  closets.  Problems 
to  104  are  based  on  this  diagram. 

98  What  is  the  total  area  of  this  floor  plan? 

99  The  kitchen  floor  and  cabinet  top  are  to  be  cl 
ered  with  Unoleum  which  comes  only  in  6-i 
widths.  How  many  feet  of  this  6-foot  wi 
material  should  be  purchased? 

100  The  floor  carpeting  for  the  Hving  room  of  I 
house  costs  $5.10  a  square  yard.  What 
be  the  cost  of  this  carpeting? 

101  About  what  fraction  of  the  total  area  is  use! 
closets?  (Only  an  approximate  answer  requir 

102  The  builder  of  this  house  thought  that  the  a 
mate  on  the  cost  of  doors  was  too  high.  ' 
contractor  pointed  out  that  outside  doors  \ 
$15  each,  standard  interior  doors  were  & 
each,  and  closet  doors  were  $3.00.  The  ( 
mate  for  doors  was  $70.00.  How  much  too ) 
was  this  estimate? 

103  If  the  large  hving  room  and  dining  room  tl 
dows  together  cost  $85.00  and  the  other  \ 
dows  cost  $25.00  per  unit,  what  was  the  cos 
windows  in  this  house? 

104  The  loan  on  this  house  is  $5,000,  on  which  I 
owner  pays  $30.00  per  month.  If  the  rah  j 
interest  is  5%,  what  is  the  approximate  amo 
of  the  principal  that  is  paid  the  first  mon 
(Only  an  approximate  answer  is  required.) 

{Turn  your  booklet  over  and  wait  until  the  papers  are  colled 


